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Mage''  Magers,  W0OJI,  says 

Old  Timer  or  Novice— it  will  pay  you  to  choose  the  lifetime  steel 
tower  the  airports  and  many  leading  hams  use!  It's  fun  to  erect 
this  tower  yourself.  Just  dig  4  holes,  set  anchor  posts  in  place, 
and  bolt  the  pieces  together.  Sl^-foot  ladder  sections  make  it 
easier  to  assemble  as  your  tower  goes  up!  Let  me  send  you  all  the 
dope  today!" 

HUmCANE  PROOF!  NO  VESTO  HAS  EVER  fAlLED! 

HERE'S  WHY: 

9  4-Posf  Construction  for  Greater  Strength!  •  Completely 
Self-Supporting— No  Guy  Wires  to  Break  or  Stumble  Over! 
*  Completely  SAFE— Ladder  to  Top!  •  Hot-dtp  Galvanized 
Steel  Lasts  a  LIFETIME!  •  Tower  Shipped  Complete— Ready 
to  Assemble! 


VESrO  TOWERS  ALL  OVER  THE  WORLD 


SMALL  DOWN 

PAYMENT! 

24-MONTH  TERMS! 
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20TH  &  CLAY         NORTH  KANSAS  CITY,  MISSOURI 
"Mage"  Magers.  President         W0OJ1 
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Toroidal  coils  for  kilowatt  ampilfiers. 

A  1296  Grid  Dipper „ WIDTY... 

1050  to  1320  MHz  with  o  converted  APX-6. 
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Using   FET's  in  the  Command  Set  Transmitter 

Results  in  a  very  stable  VFO. 
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Putting  an  FET  in  the  BC-906  frequency  meter. 

Converting  the  Swan   120  to  6  Meters. __.^,„ __K6RIL 

Be  prepared  for  the  six-meter  openings  this  fa!L 

Military  Quartz  Crystals  for  the  Radia  Amateur.„*,*-W0HYB, 
A  survey  of  surplus  crystals. 

Converting  the  BC-728. 


28 


36 


■—*««-■■*'*< 


.«.  38 


A  fine  superhet  for  160,  80  and  40  meters. 


Photographing  Your  Electronic   Gadgets «. 

Must  reading  for  authors. 
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The  View  from  Here  . 


With  all  the  technological  advancements 
that  have  been  made  in  amateur  radio  in  the 
past  few  years,  there*s  no  reason  why  we 
must  perpetuate  antiquity  by  using  AM  on 
any  of  the  high-frequency  bands. 

Tin  sure  this  will  evoke  a  few  cries  from 
isolated  corners^  but  the  fact  is,  if  you  listen 
in  on  the  bands  below  30  MHz  at  any  time 
of  the  day  or  night,  AM  stations  in  the  Amer- 
ican phone  band  are  few  and  far  between. 

Ten  years  ago  it  was  the  other  way 
around— sideband  stations  were  in  the  minor- 
ity. Even  five  years  ago  the  gentlemen's 
agreement  on  twenty  meters  was  useful— now 
it  is  ridiculous*  The  two  or  three  AM  sta- 
tions operating  between  14200  and  14250  do 
a  lot  of  complaining  about  the  sidebanders' 
violation  of  tlois  archaic  agreement,  but 
they're  the  only  AM  stations  on  tlie  band. 
Everyone  eke  has  gone  to  more  efficient  and 
compatible  sideband. 

When  king  spark  was  outlawed  in  favor 
of  CVV  and  modulated  oscillators  were  elim- 
inated from  the  hi^-frequency  bands,  there 
were  cries  of  anguish  from  a  few  who  had 
fallen  behind  the  times.  The  same  thing  is 
true  today.  There  are  always  a  few  who  fail 
to  keep  the  pace. 

The  spectrum  that  we  have  available  is 
limited  and  diere's  not  a  chance  in  the  world 
that  it  will  be  enlarged.  There's  even  a  good 
possibility  that  well  lose  part  of  it.  At  the 
ver>^  best  well  have  to  contend  witli  more  and 
more  intruders.  Therefore,  it's  incumbent 
upon  us  to  use  the  space  we  do  have  avail- 
able to  the  best  advantage.  Maximum  utili- 
zations of  the  bands  available,  cannot,  with- 
in any  stretch  of  the  un agination,  include  the 
use  of  Ancient  Modulation.  Most  amateurs 
are  aware  of  this  and  liave  switched  to  side- 
band. 

Not  only  do  AM  transmitters  require  much 
more  bandwidth,  tliey  are  inefficient  and  in 
many  cases,  ineHective.  This  has  been  prov- 
en many  times  in  tlie  past,  both  theoretically 
and  practically.  If  \oii  can  copy  a  station 
Q3  on  CW,  about  90%  of  the  time  you  can 
make  a  successful  contact  on  sideband.  Don^t 
try  it  on  AM— 90%  of  the  time  you  won't 
make  it* 

Although  spectrum  utih'zation  and  inter- 
ference are  the  two  big  arguments  against 
AM,  there  is  one  other  important  consider- 
ation—state-of-the-art. In  years  past,  amateurs 


donated  much  to  the  advance  of  the  radio 
art.  As  om  technology  sky -rockets  forward, 
there  doesn't  seem  to  be  an  awful  lot  that 
the  backyard  experimenter  and  amateur  can 
contribute.  However,  we  can  use  the  best 
techniques  that  are  available— tliis  doesn*t  in- 
clude AM;  it  went  out  with  872  rectifiers, 
general  coverage  communications  receivers 
and  swinging  links. 

A  lot  of  the  AM  procrastinators  will  holler 
about  the  high  cost  of  sideband.  Bunk!  You 
can  buy  a  liigh- frequency  sideband  trans- 
ceiver today  from  five  or  six  prominent  manu- 
facturers for  about  ihe  same  tiling  you  paid 
for  a  good  communications  receiver  a  decade 
ago.  If  you  don't  like  transceive  operation, 
remtite  VFO*s  are  available  from  most  of 
the  same  manufacturers  for  less  tlum  a  bun- 
dled dollius. 

Kilowatt  power  amplifiers  are  no  problem 
either— if  it  vriU  work  on  AM,  a  few  modi- 
fications wiU  turn  it  into  a  linear.  In  most 
cases  all  that  is  required  are  a  few  changes 
in  bias.  While  all  tubes  were  not  designed 
for  linear  operation,  most  of  them  will  per- 
form pretty  well  when  properly  biasc*d, 

Furtliermore,  the  conversion  of  an  AM 
transmiUer  to  double  sideband  Is  a  relatively 
easy  operation.  Although  double  sideband 
uses  twice  die  bandwidth  of  single  side-band, 
it  has  at  least  the  same  efficiency  and  the 
troublemaMng  carrier  is  eliminated*  The 
widespread  use  of  single  sideband  has  pretty 
much  inhibited  any  serious  experimentation 
with  double  sideband,  but  it  appears  to  offer 
at  k^ast  one  advantage— synchronous  detec- 
tion. When  a  properly  designed  double  side- 
band svstem  \\dth  svnclironous  detection  is 
used,  QRM  free  QSO's  are  apparently  the 
rule  rather  than  the  exception.  Not  tliat  I  m 
advocating  double  sideband— I  just  think  it 
deserves  more  investigation. 

It  doesn't  reallv'  nicike  a  great  deal  of  dif- 
ference whether  w'e  use  one  sideband  or  two 
—either  system  is  compatible  with  the  other. 
Actually,  there  is  little  danger  that  double 
sideband  will  ever  be  very  popular;  single 
sideband  equipment  is  too  readily  available. 

None  the  less,  AM  is  not  compatible.  It's 
not  compatible  with  sideband,  nor  spectrum 
utihzation,  nor  state-of-the-art.  It's  inefficient 
and  ineffective.  Isn't  it  about  time  we  elim- 
inated it  from  the  high-frequency  bands? 

Jim,  WIDTY 
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A  low  cost  Crystal  for 
the  Experimenter 


•  LOW  COST 

•  MINIMUM 
DELIVERY  TIME 

3,000  KHz  to  60,000  KHz 


ir 


Postage 
Paid 


SPECIFICATIONS:  International  Type 
"EX"  Crystal  is  available  from  3,000 
KHz  to  60,000  KHz.  The  "EX"  Crystal 
is  supplied  only  in  the  HC'6/U  holder. 
Calibration  is  ±  -02%  when  operated  in 
International  OX  circuit  or  equivalent. 

CONDITIONS  OF  SALE:  All  "EX"  Crys- 
tals are  sold  on  a  cash  basis,  $3,75 
each.  Shipping  and  postage  (inside  U,S. 
and  Canada  only)  will  be  prepaid  by 
International.  Crystals  are  guaranteed 
to  operate  only  in  the  OX  circuit  or  its 
equivalent 
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COMPLETE  OX  OSCILLATOR  KITS 

Everything  you  need  to  build  your  own 
oscillator.  Two  kits  available.  "OX-L'*  kit 
3,000  to  19,999  KHz.  "OX-H"  kit  20,000 
to  60.000  KHz.  Specify  "OX-L"  or  "OX- 
H''  when  ordering.  ^MQC 

Postage  Paid 


MINIMUM  DELIVERY  TIME  We  guaran- 
tee fast  processing  of  your  order.  Use 
special  EX  order  card  to  speed  delivery. 
You  may  order  direct  from  ad.  We  will 
send  you  a  supply  of  cards  for  future 
orders. 


ORDERING  INSTRUCTIONS 

(1)  Use   one  order  card  for  each  fre- 
quency.   Fill    out    both    sides   of   card. 

(2)  Enclose    nnoney   order   with   order. 

(3)  Sold    only    under    the    conditions 
specified    herein. 
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Mighty  big  in  towers 

CATV  •  Microwave  •  Communica- 
tions •  Broadcast  •  Home  TV 
•  Amateur  •  Specialty  Towers 

The  dominant  position  ROHN 
enjoys  in  the  tower  industry  has 
its  foundations  established  on 
a  concept  of  providing  the  cus- 
tomer with  more  than  he  ex- 
pects to  get.  The  built-in  extra 
quality  factor  begins  with: 

ENGINEERING  AND  DESIGN  - 
computer-assisted  for  exactness 

MANUFACTURING  -vast,  mod- 
ern, custom-designed  facilities 

and  methods 

FINISHING  -  hot-dipped  gal- 
vanizing after  fabrication  and 
continues  with  . . . 

ROHN  SERVICE  -  strategically 
located  warehousing,  world- 
wide representatives,  turnkey 
tower  erection  service  and  com- 
plete lines  of  towers,  lighting, 
microwave  reflectors,  acces- 
sories and  equipment. 

Representation  and  Distribution 
Worldwide 

For  further  information  contact 


ROHN 


'^ 


Home  Office 

P.0,  Box  2000,  Peoria,  Illinois  61601 

Ph.  309/637  8416  TWX  309/6974488 


Letters 


The  Price  of  Progress 

Dear  73: 

.  *  .  A  few  montliB  ago  I  subscribed  to  73  and  bad 
a  rude  awaken  I ni;.  I  did  not  know  the  lan^uajre  well 
enougb  to  rend  half  the  articles.  Frog-ress  had  mn 
ahead  of  me  and  I  was  in  bad  shape.  Since  that  time 
I  have  been   trying  to  f^atch  tip  and   it's   rouEb  ,   ,  . 

Just  warited  you  and  your  associates  to  know  that 
you  are  greatly  apj^reeiated  and  I  think  you  are  doing 
a  great  job  for  tiie  fraternity.  Maybe  some  of  the 
youngsters  like  to  %uy  ready-to-operate^  but  there  are 
still  some  of  those  left  around  that  like  to  experiment 
and  build  our  own.  Again,  thank  you  very  much  for 
the  fine  job  you  are  doing*  Keep  tip  the  good  work. 

Emery   White^   Sn  W4TQD 
Glasgow,    Kentitcky 

Dear  7S: 

•  .  .  Your  manaEine  is  getting  better  all  the  time 
and  you  may  yet  make  a  technician  out  of  a  mathe- 
maticiaiu  Hi. 

John    Bauer 

Kanata,   Ontario,   Canada 


9ilP 

Dear   73; 

The  following  migrht  be  of  interest  to  younger 
hams  and  perhaps  refresh  the  memories  of  some  of 
the  old  timers.  The  following  input  powers  were 
taken  from  QSL  cards  received  from  stations  worked 
on  28  MHz  in  1&48,  My  call  was  then  KZ5RS :  0Z8J— 
12  watts;  ZLIDW— 70  watts;  ZSICG— 25  watts; 
OQ5HLr=60  waits;  GH3B0N— 35  watts;  and  VK3PG 
—60  watts.  My  reports  to  these  stations  were  67  or 
better* 

R-    W-    Stewart    WA4EKP 
Warner  Hobina,   Georgia 

The  sunspots  do  make  a  difference. 


Transistor  Circuits 

Dear  73: 

CongratulatlonB  on  your  article  by  WlDTY — too  bad 
you  cut  off  the  '*T"  in  his  call  on  the  front  cover 
of  the  March  73»  His  73  transistor  circuits  are  going 
to  be  a  big  help  to  this  ham  and  a  lot  of  others  I  am 

Bure^ 

S,    E.    Groaa    W90JI 

Wheaton,     Illinois 


Dear  73; 

•  •  *  the  transistor  circuits  article  in  the  March 
Issue  was  a  real  dandy  and  received  a  lot  of  favour- 
able  comment   from   the  boys   around   here, 

George    Conjiins    VEITG 
Nova   Scotia,    Canada 


Dear  73: 

Only  two  tubes  in  the  March  issue — what  did  you 
do,  fire  the  drawer  of  tube  diagrams?  If  so,  FB*  Pro- 
mote Fisk  for  his   solid  state  jewel  J 

Ev    Taylor    W6D0R 
Sacramento,     California 
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DUMMY  LOAD/WAnMETERS 

MODEL  334A  .  .  .  Reads  power  out- 
put to  1000  RF  watts  over  2  to  230 
MHz.  4  calibrated  scales  for  accur- 
ate readings.  THE  wattmeter  if  you 
operate  through  VHF! 

MODEL  374  .. .  Indicates  RF  power 
to  1500  RF  watts  from  2  to  30  MHz. 
Has  4  calibrated  scales.  Specifically 
designed  for  the  2KW  PEP  Linears 
to  30  MHz. 


DUMMY  LOAD 

MODEL  384  ..  .  Handles  up  to  1500 
RF  watts  from  DC  to  230  MHz.  Com- 
bined with  Waters  Reflectometer 
operates  as  a  Dummy  Load/ Watt- 
meter —  and  a  VSWR  Meter. 

CANADIAI^  HAMS:  Order  direct 
from  M.  J.  Howard  &  Co.,  Ltd., 
1300  Carling  Ave.,  Ottawa,  Can- 


You'll  transmit  a  consistently  better  signal  with  your 
rig  kept  under  constant  operating  surveilfance.  And 
a  Waters  Dummy  Load/ Wattmeter  will  help  you  do 
just  that!  Even  more  .  .  ,  you'll  know  with  every  trans- 
mtssion  your  precise  power  output  measured  directly 
in  RF  watts.  Dummy  Load/Wattmeters  are  available 
in  two  models  to  handle  either  1000  or  1500  RF 
watts. 

Send   for  your  copy  of  Waters 
new  Catalog. 


MANUFACTURING  INC. 

WAYLAND,    MA^ACHUSETTS 


E.  L,  Klein  W4BRS 
6814  CriRBr  Roadi  S*  E, 

Huntsville,   Alabama 


The  Whole  of  The  Doughnut 
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How  to  use  toroidal  tank  coils  in  high  power  annplifiers 
for  increased  efficiency  with  reduced  size.  Practical  in- 
ductors are  shown  for   100,  500  and  1000  watts. 


Toroid  rf  tank  coils  have  brouglit  a  new 
era  of  constnicHon  technique  to  the  amateur 
builder  as  well  as  commercial  manufacturers. 
Spurred  on  by  modem  requirements  for  com- 
pact construction,  the  toroid  has  seen  recent 
applications  in  DC  to  DC  power  converters ^ 
interstage  audio  transformers,  and  many 
other  uses*  Indeed,  the  largest  single  applica- 
tion of  the  toroidal  coil  is  tlie  television  fly- 
back transformer  which  has  been  t^Jcen  for 
granted  for  years  in  the  home  TV  set.  Recent 
articles  have  described  toroidal  coil  apphca- 
tions  in  VFO's^^'^^^  low  power  transmitt- 
ers,** V'SWR  meters^  and  multi-band  tuners^* 
Now,  for  the  first  time,  the  outstanding  ad- 
vantages of  toroids  have  been  realized  in 
liigher   power   transmitter   rf   tank    circuits. 

The  impact  of  toroids  upon  modem  elec- 
tronic equipment  design  has  been  of  first 
order  importance.  Not  since  the  advent  of 
transistors  or  SSB  itself,  has  so  important 
an  advance  in  construction  technique  been 
available  to  the  electronics  industry.  Sig- 
nificant reductions  in  size,  ease  of  packag- 
ing and  impin\ed  efficiencies  lead  tlie  Hst 
of  reasons  why  toroids  have  emerged  as  the 
currently  favorite  tool  of  electronic  designers. 

Advantages  of  toroids 

The  most  significant  feature  of  the 
toroidal  coil  is  tliat  its  magnetic  flux  is 
almost  entirely  contained  within  the  coil 
itself.    This    means    that    generous    spacing 


of  the  coil  from  adjacent  components,  panels 
and  chassis  need  not  be  pro\ided.  Further, 
by  virtue  of  using  a  powdered  iron  core 
within  the  coil,  an  adequate  inductance  can 
be  acliieved  witli  fewer  turns,  smaller  diam- 
eters and  resultant  smaller  physical  sizes. 
When  fewer  turns  are  used  for  tlie  coil, 
larger  gauge  wire  can  be  accommodated. 
Also,  if  the  flux  is  restricted  within  the 
coil,  greater  Q  and  improved  power  trans- 
fer efficiency  are  achieved.  These  factors 
add  to  accomplish  less  heating  loss  within  the 
tank  coil  assembly  itself,  resulting  in  more 
power  output 

In  rf  tank  circuits  for  example,  we  are 
able  to  achieve  a  voltimetric  size  reduction 
of  better  tlian  8  to  1,  Part  of  this  is  due 
to  the  fewer  turns  and  smaller  diameter 
winding  which  is  possible.  More  importantly, 
however,  less  spacing  is  required  around 
the  coil  to  accomodate  its  magnetic  flux, 
because  this  flux  for  the  most  part  is 
contained  within  the  toroid.  Therefore,  a 
favorably  high  Q  is  achieves!  without  spacing 
the  coil  at  least  one  diameter  away  from  tlie 
chassis  as  would  normally  be  required  with 
conventional  construction.  While  toroids 
promise  many  desirable  features,  several 
new  design  considerations  must  be  recog- 
nized. The  higher  Q  presented  by  a  toroidal 
coil  makes  its  tuning  relatively  sharp.  This 
is  particularly  true  when  tuning  an  un- 
loaded or  lightly  loaded  tank  circuit.  There- 
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Fig,  U  Toroidal  rf  tank  coil  for  use  In  a  100  watt  transmitter.  The  powdered  iron  core  provides  Hlgh-Q 
and  therefore,  good  energy  transfer.  Compact  construction  results  in  a  tank  coil  only  a  fraction  of  the 
size  normally  encountered  in  conventional  designs.  The  core  is  given  several  coats  of  epoxy  cement  pfior 
to    winding    so    as    to    prevent    flash-over    from    the    winding    to    the    core. 


fore,  when  a  toroicl  is  used  in  a  transmitter 
final  tank  circuit,  it  may  be  necessary  to 
*Ve-dip"  tlie  final  more  often  than  a  conven- 
tional circuit  when  changing  from  one  oper- 
ating frequency  to  anotlier,  .Also,  when  the 
quasi-conductive  powdered  iron  core  is  placed 
witlnn  a  high  power  rf  tank  coU,  some  ten- 
dency towaid  flash -over  to  the  core  is  ex- 
perienced. However,  vdth  proper  precautions 


and  adequate  spacing  as  described  later,  this 
tendency  can  be  eliminated. 

The  toroidal  core 

Cores  for  tlie  toroidal  tank  coils  described 
in  this  article  were  obtained  from  Ami- 
Tron  Associates,  12033  Otsego  Street,  North 
Hollywood,  California.  Their  model  T-200-2 
was  selected  for  its  large  size   (2  inch  out- 
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Fig*  2.  Winding  data  is  given  her©  for  the  100 
watt  coil.  Enameled  copper  wire  (#14  AWG)  Is 
used.  Windings  have  a  greater  spacing  at  higher 
frequencies  in  a  manner  typical  of  multi-band  tank 
coils. 

side  diameter)  and  2  kW  PEP  rating  from 
500  kHz  thru  30  MHz,  This  same  core  is 
used  in  the  Ami-Tron  Signal  Antennu  Balun 
Kit* 

Powdered  iron  cores  are  manufactured 
from  iron  ore  by  a  j^irocess  called  "sintering*'. 
While  several  special  proprietary  processes 
enter  into  their  fabrication  by  different  man- 
ufactxirers,  the  essential  process  requires  a 
tliorough  dehydration  by  baking  and  pulver- 
izing of  the  iron  ore.  The  resultant  iron 
gianules  are  then  compacted  or  sintered  in 
a  properly  shaped  mold  under  extreme  pres- 
sure and  high  temperature.  Organic  binders 
are  generally  not  used.  Rather,  a  mechanical 
inter- granular  adhesion  is  achieved  which 
produces  a  solid  mass  widi  each  iron  granule 
being  electrically  quasi-insulated  from  the 
rest.  This  is  needed,  as  we  know^  to  prevent 
hysterisis    losses    and    is    analaguus    to    the 
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Fig-  3.  Taps  for  connecting  to  the  band  change 
switch  are  made  to  small  "U"  shaped  loops  In  the 
wire-  These  loops  are  placed  on  the  edge  of  the 
coil  facing  the  switch  and  leads  are  only  about  '/j 
inch  long.  The  switch  is  a  Mallory  ceramic  wafer 
switch, 

insulated  hmiinations  in  a  conventional 
power  transformer  or  choke  coil.  Higher 
frequency  applications  require  smaller  gran- 
ule sizes. 

The   100  Wa+t  toroid 

In  our  experimentation  with  toroids  in  rf 
tank  circuits,  three  different  sizes  were 
selected  to  satisfy  three  different  power 
ranges  J  100  watts^  500  watts  and  1000  watts. 
The  builder  might  well  use  somewhat  higher 
or  lower  powers  in  connection  with  the  phys- 
ical sizes  uf  the  coils  illustrated  here. 

Corona  flash -over  to  the  iron  core  mass  is 
eliminated  by  first  coating  the  T-200-2  toroid 
core  with  several  coats  of  epoxy  cement. 
Teflon,  vinyl  or  fiberglass  tape  may  also  be 
used  for  tin's  purpose.  Fig,  2  gives  the  wind- 
ing data  and  shows  the  placement  of  taps 
which  are  connected  to  a  ceramic  wafer 
band  change  switch.  Number  14  AWG  enam- 
eled copper  wire  is  used.  The  windings  for 
the  10,  15  and  20  meter  portions  of  the 
coil  are  spaced  out  at  the  center  of  the 
toroid  equal  to  the  wire  diameter.  The  re- 
maining 40  and  80  meter  portions  of  the 
coil   are  close  spaced  at  tlie  torpid  center. 
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Rg.  4.  Schematic  of  a  typical  pi 
network.  Additional  ffxed  capacitance 
is  provided  at  both  the  input  and 
output  in  the  80  meter  position.  This 
pernnits  smaller  tuning  capacitors  to 
be  used. 
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Taps  to  the  toroid  tank  coil  are  made  by 
forming  a  small  loop  in  the  winding  as 
shown  in  the  cross-section.  Fig.  3*  Stout 
needle-nose  pliers  are  used  for  this  purpose. 
After  all  windings  are  completed,  the  enamel 
is  scraped  from  the  loop  and  short  sections 
of  the  #14  buss  wire  are  soldered  on,  com- 
pleting the  connections  to  the  band  change 
switch.  These  short  sections  provide  a  rigid 
mounting  of  the  coil  to  the  switch  and  permit 
tlie  completed  assembly  to  be  panel  niomiled* 

The  reader  will  note  that  a  double  pole 
\vafer  switch  was  selected  for  the  100  watt 
toroid  tank  coiL  This  permits  tlie  switching 
in  of  a  fixed  50  pF  padder  capacitor  on  the 
80  meter  band  as  shown  in  Fig.  4,  Conse- 
quently, the  smaller  100  pF  variable  tank 
capacitor  can  be  used,  resulting  in  further 
space  and  cost  savings.  In  tlie  80  meter 
position^  a  switch  tap  is  also  available  for 
padding  the  outjiut  or  antenna  loading  capa- 
citor. 

Wlndmg  torotds 

^\'hen  winding  toroids  commercially,  spe- 
ciahzed  machines  are  used.  Large  numbers 
of  turns  are  made  by  passing  a  bobbin  of 
wire  thru  the  toroid  on  a  circular  guide 
ring.  Winding  rf  tank  coils  with  heavy  gauge 
wire  presents  a  whole  new  family  of  pro- 
blems. The  toroids  in  this  article  were  all 
wound  by  hand  with  a  pre-determined  length 
of  wire. 

The  builder's  first  inchnaliun  is  to  hold 
the  core  in  a  bench  \ise  and  pull  the  turns 
taut  with  pHers  as  show^  in  Fig,  5.  Don't 
do  iti  A  broken  core  is  bf)und  to  result 
The  core  should  be  held  by  hand  and  each 
turn  is  pressed  into  place.  ^Miile  this  is  a 
challenge  to  tlie  strength  and  endurance  of 
one's  BngLiSj  it  is  necessary  for  successful 
toroid  construction.  Powdered  iron  cores  are 
fragile  and  if  one  happens  to  be  diopped  or 
otherwise  broken,  it  can  be  cemented  to- 
gether again  as  shown  in  Fig.  6,  Remember, 
that  insulation  l>etween  the  iron  granules  of 
tlie  core  is  fundamental  to  its  design.  Avoid 
use  of  organic  cements  which  deteriorate 
with  heat  or  age. 

The  following  are  a  few  pointers  which 
will  ease  the  task  of  designing  and  winding 
toroids  employing  heavy  gauge  wire; 

1.  If  tlie  proper  number  of  turns  is  not 
known^  wind  the  coil  first  with  small  size 
bare  wire.  It  will  be  easier  to  wind^  easier 
to  space  out   the  turns   and   more  con- 


Fig.  5-  How  not  to  wind  your  toroidal  coils!  The 
fragile  core  is  sure  to  break  if  heavy  wire  is  pulled 
taut  with  pliers.  When  winding  toroids,  the  core 
should    be    harid    held,    and    the    wire    pressed    into 

place    with    your    thumb, 

venient  to  solder  on  taps  to  verify  where 
they  should  be  placed.  After  making  the 
necessary  electrical  measurements,  the 
small  wire  can  be  clipped  loose,  discard- 
ed and  replaced  witli  wire  of  the  proper 
size. 


Fig.  o*  Lroftt^n  ppwuertrd  iron  cores  may  be  re- 
paired with  epoxy  or  household  cement.  Core  ma- 
terial Is  a  quasi-insuldtor  and  electrical  contact 
between  the  broken  pieces  is  neither  required  nor 
desired. 
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2>  The  length  of  heavy  gauge  wire  re- 
quired should  first  be  calculated  or  sim- 
ulated with  string.  This  will  avoid  tlie  in- 
convenience of  tlireading  an  excessive 
length  of  wire  through  the  toroid  and 
will  eliminate  wastage  when  cutting  off 
tlie  suiplus  after  the  proper  number  of 
turns  are  rea( 


3.  Note  the  direction  to  which  the  wind- 
ings advance;  left  to  right*  Determine  the 
proper  winding  direction  so  that  taps 
for  the  various  bands  proceed  from  left 
to  right  when  \dewing  the  band  switch 
from  the  front  panel 

4,  Prior  to  starting  die  winding,  straight- 
en the  wire  and  remove  kinks »  This  can 
be  done  by  holding  one  end  in  a  bench 
vise  and  jerking  the  far  end  with  a  pair 
of  pliers.  Alternately,  the  far  end  can  be 


Rg.  7.  Medium  power  (500 
waft]  toroidal  tank  coil 
employs  one  powdered  iron 
core.  The  polystyrene  end- 
spacers  prevent  flashover 
from  the  winding  to  fh© 
core.  Coil  taps  lor  the 
various  amateur  bands  are 
made  to  the  outside  of 
the  windings  that  bridge 
across  the  two  end  spacers. 


■^■j 
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twisted  an  equal  number  of  turns  to  the 
right  and  then  to  the  left  with  a  hand 
drill  Avoid  excessive  working  of  the 
copper  which  causes  it  to  harden  and 
become  more  difficult  to  handle, 

5.  Start  winding  from  the  center  of  the 
measured  length  of  wire  and  work  to- 
ward each  end.  This  eliminates  passing 
the  total  length  of  wire  through  the  tor- 
oid core  on  each  turn.  It  also  minimizes 
work-hardening  of  the  wire  and  kinldng 
due  to  excessive  handling, 

6.  Press  wite  firmly  in  place  on  each 
quarter-turn  so  that  tight  windings  and 
neat  right  angles  are  obtained  on  each 
tiu'n. 

7.  Prior  to  passing  tlie  free  end  of  the 
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wire  thru  tlie  core,  unwind  the  last  quar- 
ter torn  slightly.  This  pennTts  the  wire  to 
thread  through  parallel  to  the  axis  of  the 
core  and  avoids  Idnks. 

8»  When  spaced  turns  are  called  for, 
first  wind  them  close  spaced.  After  the 
proper  number  of  turns  are  in  place, 
space  them  out  to  tlie  desired  locations. 
This  results  in  neater  mndfngs  and  tends 
to  tighten  them  upon  the  core, 

500  watt  toroid  coil 

Fig,  7  shows  the  500  watt  toroid.  An 
Ami-Tron  T-200-2  core  is  also  used  with  this 
coil  The  band  change  switch  pictured  with 
the  coil  is  the  husky  tap  switch  taken  from 
a  surplus  BC-375  antenna  timing  unit.  These 
are  still  available  for  little  cost  from  stir- 
plus  dealers  who  advertise  in  tliis  maga- 
zine. If  a  new  switch  is  to  be  purchased 
for  this  purpose^  the  Ohmite  power  tap 
switch  model  111  or  212  will  work  ver>'  well 

The  reader  will  observe  that  insulating 
end  spacers  have  been  emx)Ioyed  to  hold  the 
wire  away  from  the  powdered  iron  core 
material  About  one-eighth  inch  of  space  is 
thus  pro\ided  and  has  sensed  well  to  pre\'ent 
flash-over  from  the  coil  to  tlie  core.  This 
spacing  is  about  eciual  to  that  usually 
used  between  ihe  rotor  and  stator  of  a  tank 
capacitor  selected  for  this  power  level. 

Enameled  copper  wire  of  #12  AWG  size 
is  used  for  tlie  500  watt  toroid  coil.  It  is 
wound  using  the  same  general  instructions 
as  used  with  the  100  watt  unit.  Because  a 
larger  coil  diameter  results  from  use  of  the 
end  spacers,  fewer  turns  can  be  employed. 
This  is  a  welcome  advantage  due  to  the 
smaller  inner  diameter  of  the  end  spacers 
and  less  space  which  is  available  for  the 
windrtigs.  Fig,  8  gives  the  winding  data  and 
tap  information  for  the  amateur  bands  from 
80  to  10  meters  inclusive. 

1000  watt  coll 

Fig.  9  illustrates  the  high  power  coil  which 
is  suitable  for  2  kW  PEP  on  sin^e  sideband. 
The  10  meter  portion  of  tlie  coil  has  been 
externally  wound,  Tliis  was  done  to  provide 
further  isolation  of  the  high  impedance 
or  liigliest  voltage  end  of  the  coil  from  the 
powdered  iron  core.  Copper  tubing  of  3/16 
inch  diameter  is  used  for  the  10  meter  coil 
and  #10  AWG  tinned  copper  buss  wire  is 
used  for  the  remainder  of  the  coil  within 
the  toroid  core. 


In  the  1000  w^att  coll,  two  Ami-Tron  T-200- 
2  toroid  cores  are  used  to  minimize  the  poss- 
ibility of  core  saturation  and  "flat-topping". 
Prior  to  winding,  the  two  cores  as  well  as 
the  end  spacers  are  cemented  together  witfi 
cpoxy  cement.  This  makes  winding  of  the 
coil  much  easier.  Alternately,  the  two  cores 
and  two  end  spacers  could  be  temporarily 
clamped  together  or  lashed  with  string  until 
the  initial  windings  are  in  place. 

The  heavy  duty  band  change  switch  is 
again  used  as  previously  described.  Even 
with  the  greater  mass  presented  b>^  the  two 
cores  and  heavier  wire^  no  problem  w^as  en- 
countered in  making  the  complete  assembly 
rigidly  panel  mounted  by  short  pieces  of 
#10  AWG  copper  buss  connecting  the  taps 
to  the  band  change  switch*  Fig,  10  provides 
the  winding  data  for  the  high  powdered  coil. 
This  spacing  is  ensured  by  placing  small 
%  inch  by  2  inch  pieces  of  1/16  inch  alumi- 
num or  plastic  between  the  turns  at  the 
center  of  tlie  coH.  After  proper  and  uniforai 
spacing  is  acliieved  the  individual  turns  are 
secured  to  the  end  spacers  with  epoxy^  ce- 
ment. The  temporary  spacers  can  then  be 
removed. 


End   spacers 

Polystyrene  sheet  %  inch  thick  is  used  to 


Fig.  8.  The  medium  power  taroid  tanir  coil  uses  a 
lurplus  switch  from  a  BC-375  Antenna  Tuner-  Wind- 
ings are  made  with  #12  AWG  enameled  wire. 
Fewer  turns  are  required  when  the  end  spacers  are 
used  due  to  their  producing  a  larger  effective  coil 
diameter.  The  10  and  15  meter  windings  are  spread 
out   slightly   more    than   the    rest  ol   the   coll. 
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Fig,  9-  High  power  tank 
coil  for  I  kW  operation. 
Two  cores  are  stacked  to 
lessen     the     possibility     of 

core  saturatton.  Larger  wire 
(#10  AWG)  is  used  in 
thfs  model.  The  same  heavy 
duty  band  change  switch 
is  used  for  this  and  the 
medium    power   version* 


make  the  end  spacers.  Fig.  11  gives  the 
dimensions  of  these  pieces*  Lucite  or  bake- 
lite  shuuki  not  be  used  due  to  tlieir  inferior 
dielectric  strength.  The  end  spacers  can  he 
readily  make  on  a  lathe  or  can  be  cut  out 
and  recessed  by  means  of  a  chassis  fly-cutter 
in  a  drill  press*  If  the  end  spacers  are  to 
be  cemented  to  the  toroid  core,  it  is  not 
necessary  to  cut  the  circular  recess  in  them 
as  pictured. 

Tap  connections 

Fig.  12  shows  alternate  methods  of  secur- 
ing tap  connections  to  the  toroid  coils.  Good 
success  was  achieved  by  providing  about  a 
^  inch  overlap  of  the  tap  lead  on  the  coil 
winding.  Solder  is  cautiously  flowed  on  both 
sides  of  the  tap  taking  care  not  to  melt  the 
polystyTene  end  spacer  material.  When  as- 
sembling the  coil  to  tlie  band  change  switch^ 
it  is  desirable  to  first  form  and  solder  the 
two  major  coil  ends  to  their  proper  terminals 
on  the  switch.  This  serves  to  position  the  coil 
and  makes  it  more  convenient  to  form  the 
taps  and  solder  them  in  place. 


Coll  measurements 

A  Boonton  Q  Meter  is  invaluable  in  the 
empherical  design  of  coils.  However^  such 
an  instrument  is  not  generally  available  to 
the  amateur  constructor.  In  Ueu  thereof,  a 
grid-dip  meter  and  calibrated  capacitor  will 
serve  for  frequency  dc termination.  A  recent 
article  in  73  Magazine'^  described  this  method. 
The  tliree  toroid  tank  coils  were  measured 
on  a  Boonton  Q-meter  and  the  following  un- 
loaded Q  values  were  recorded: 


Band 

100  watt 

500 

watt 

1000  watt 

80 

310 

360 

332 

40 

177 

200 

190 

20 

160 

205 

188 

15 

132 

186 

190 

10 

128 

146 

250 

The  lower  Q  values  measured  at  the  hifrher 
frequency  bands  are  due  to  the  coil  being 
'Ijunched-up",  That  is,  the  small  number  of 
turns  occupy  only  a  fraction  of  the  total 
core  length.  To  achieve  maximum  Q  for  any 
given  number  of  turns,  those  turns  shoidd 
be  spaced  out  evenly  over  the  whole  core 
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Fig*  lO*  The  high  power  coil  utiHies  fwo  powdered 
iron  cores  whose  larger  winding  cross  section  re-* 
quires  thaf  s+ill  fewer  turns  b©  used  than  for  the 
medium  power  coll.  While  rt  !s  optional  with  the 
builder,  in  this  caset  the  10  meter  section  of  the 
tank  was  externally  air^wound.  This  is  desirable  be- 
cause it  reduces  the  electro-potential  stress  between 
the  *'hot"  end  of  the  coil  and  the  core-  Four  turns 
of  3/l6ths  Inch  diameter  copper  tubing  are  wound 
on  a  M^  inch  diameter  fornn  and  spaced  out  to 
1%    inches    long-  '  i 

length  (or  circumference).  This  situation  is 
always  encountered  with  a  multi-tapped  coil 
It  is  interesting  to  note  that  the  high  power 
10  meter  coil  has  a  relatively  liigh  Q,  This 
is  obviously  due  to  its  heavy  construction, 
optimum  lengtli/ diameter  ratio  and  the 
fact  that  it  is  self-supporting,  external  to 
the  toroid- 

Fig,  13  provides  a  handy  guide  in  deter- 
mining the  value  of  tank  capacitance  to  be 
used  in  resouating  these  coils.  Of  course, 
tJie  first  step  to  be  taken  when  designing  a 
resonant  tank  circuit  for  your  tiansmitter 
is  to  select  the  proper  L/C  ratio  to  match 
the  tubes  output  impedance.  The  toroid  coils 
described  in  tlus  article  are  suitable  for 
most  tubes  in  common  use  today.  However, 
if  several  amplifier  final  tubes  are  paralleled 
as  is  frequently  done,  the  reader  should 
be  guided  by  the  references  on  this  subject 
in  one  of  the  amateur  radio  handbooks  to 
obtain  a  proper  L/C  ratio. 

The  future  of  toroids 

Ha^^ing  aheady  gained  wide  spread  use  in 


Fig.  11.  Drawing  showing  dimensions  of  end-spacers 
used  on  both  the  medium  and  high  power  toroidal 
tank  coils«  Polystyrene,  '/|  inch  thick  is  used  to  make 
the  end-spacers  by  means  of  a  chassis  fly-cutter 
mounted  in  a  drill  press.  Wfre  tension  and  friction 
hold    the   end~spacer5   in    place* 

many  lower  power  applications,  toroids  can 
now  be  used  to  great  advantage  in  high 
power  transmitters.  Perhaps  before  long,  com- 
mercial transmitters  will  be  using  toroids*  In 
the  meantime,  the  amateur  may  avail  him- 
self of  their  superior  compactness  and  ef- 
ficiency and  thereby  continue  the  pioneering 
heritage  which  has  earned  the  amateur  radio 
operator  and  constructor  his  place  of  re- 
spect today, 
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Mr.  Joe  Williams,  W6SFM,  of  Ami-Tron 
Associates  was  most  helpful  in  fmnishing 
toroid  core  material,  technical  advice  and 
encouragement  in  developing  the  coils  de- 
scribed here.  To  Mr,  Paul  Sellers,  W4EK0, 
goes  thanlcs  for  early  design  criteria  and 
the  pioneering  approach  to  high  power 
toroid  rf  coils.  The  assistance  of  Mr,  Frank 
Emens,  W4HFU,  was  invaluable  in  making 
coil  measurements^  and  Mr*  Jim  Bauman  and 
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Fig.  I2«  Details  of  alternate  methods  for  making  fhe 
tap  connections  to  tho  toroidal  fanic  coils.  Care 
must  be  taken  to  prevent  solder  from  bridging  over 
to  the  cor$r  thus  promoting  a  flash-over.  EKcessive 
heat  must  be  avoided  when  soldering  near  the  end- 
spacers   so   as  to   prevent  thoir   being   melted. 
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AMI-TRON 

Ferromagnetic  Products 


500  kHz  to  30  MHz: 
$3.00 
,75 


Red   "E"   Cores  - 
T-200-2 
T-94.2 
T-80-2 
T-68-2 
T.50-2 
T-37-2 
T-25-2 
Yellow   "SF"  Cores 
T-94-6 
1-80-6 
T-50-6 
T-25-6 
Black   "W"   Cores  - 

T-50- 1 0  .60 

T.37-10  .45 

T-25-10  ,40 

FERRITE  BEADS:  Package  of  12 
+  Spec  Sheet:  $2.00 
KILOWATT  TOROID  BALUN  KIT:  $5.00 
EXPERIMENTER'S  2  CORE 

TOROID  KIT:  $1.50 

Minimum  Order:  $1.00 

Please  add  25c  per  order 

for  paclting  and  siiipping. 

Ami-Tron  Associates 


to  MHz  to  90  MHz: 

95 

80 

50 

.35 

30   MHz  to  200   MHz: 


12033  Otsego  Street 

North  Hollywood,  Calif.  91607 

Courtesy  To  Dhfributors 
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the  HEW 


Vcmkmi 

PORTABLE  ANTENNA 

with  Hon-Shatterable  Base 


Patented 


20-15-10-6-2- Meters 

Very  Low  SWR 

Folds  to  19  inches 

Weighs  only  2  pounds 

Complete  for  5 
Frequencies 

$24.50 

ask  your  local  dealer 
or 


DPZ  CORPORATION 

p.  0.  BOX  1615 
JUPITER,  FLORIDA  33458 
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Fig.  13,  Charfs  showing  the  capacHance  required 
to  resonate  the  three  toroid  tank  coils  on  the  five 
annateur  bands.  The  L/C  ratios  obtained  on  each 
band  match  the  tube  innpedances  most  frequently 
used  today.  If  a  very  low  tube  output  impedance 
IS  encountered,  such  as  found  in  paralleling  of  many 
TV  tubes,  a   much   lower  L/C  ratio  would   be  called 

lor. 

Mr,  Jack  Hood  of  RCA,  Huntsville,  Alabama 
deserve  credit  respectively  for  the  model  shop 
work  and  art  work  used  in  this  article. 


.   .   W4BRS 
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Performers  appreciate  the 

Broadcast  EHi^ineer'x  .\krU.  He 

makes  un  important  eontributtof} 

to  a  smoo  I  hi) -produced  prof;  ram. 


HOW  TO 


Get  an  Exciting  Job  "Inside"  Radio  or 
Television... as  a  Broadcast  Engineer 


Na  coilege  or  high  school  diploma  needed— just  a  Government 
FCC  License.  Here's  how  you  can  prepare  in  your  spare  time 


1  COKING  FOR  A  JOB  With  more  money  and 
J  more  excitement?  Become  a  Broadcast 
Engmeer! 

When  you  work  at  a  radio  or  TV  station, 
you're  where  the  aciion  is,  You*re  in  on  news 
as  it  breaks.  You  hear  new  records  before 
they're  released.  You  often  know  the  behind- 
the-scenes  stories  of  important  events.  You 
rub  sthoulders  with  famous  people  in  show 
business,  athletics  and  politics.  And  you  may 
get  to  announce  news  or  music  and  become  a 
IcHrai  celebrity  yourself* 

There  are  deeper  satisfactions  too.  In  emer- 
gencies you  help  save  hvcs  and  restore  order. 
During  the  great  power  blackout  of  I%5, 
radio  helped  prevent  widespread  panic* 

Yes,  broadcasting  is  exciting.  And  breaking 
Into  it  is  easier  than  you  might  imagine.  Right 
now,  there's  a  desperate  shortage  of  broad- 
cast engineers— a  job  thai  pays  from  $185  to 


'*i  GIVE  CLEVELAND  INSTITUTE  CREDIT  FOR 
iUIV   GOVERNMENT   1ST  CLASS   FCC   LICENSE," 

^;iy%  Mutt  SiuczynskJ,  sen- 
ior tran&miitcr  operator. 
Station  WBOE.  ''Even 
ihotJgh  t  had  Dnly  six 
u celts  of  fitgh  school  alRe- 
bra,  CIE's  AUTO-PRO- 
GRAMMED^** lessons 
m.ikc  electronics  theory 
and  fundamentals  easy. 
After  campktini;>  my  CIE  course,  I  took  and 
passed  the  1st  Class  FCC  Exam.  I  now  have  a 
food  job  in  studio  operation^  trans mitting»  proof 
of  performance,  equipment  scrvidnB,  BeUeve  me, 
CIE  lives  up  to  its  promises.  I  rei^Ely  enjoy  my 
work  and  I'm  on  my  way  up."' 


$215  a  week  at  big-city  stations  once  you 
have  a  little  experience  under  your  belt, 

AU  You  Need  Is  a  License 

You  don't  need  an  engineering  degree  lo  qual- 
ify. You  don't  need  a  high  school  diploma. 
All  you  need  L»t  a  Government  1st  Clajis  FCC 
License.  If  you  have  one,  mo^t  stiitions  will 
welcome  you  with  open  arms.  In  fiict,  Radio- 
Ekctromcs  magazine  says:  "If  you  can't  get 
a  good  job  with  one,.. you'd  starve  to  death 
in  a  candy  store.'* 

For  some  men,  getting  an  .FCC  License  is 
easy.  For  others  it's  hard.  It  depends  on  how 
much  electronics  you  know  when  you  take 
the  licensing  exam. 

Our  specially  is  mtiking  it  easy./Fof  over 
30  years,  weVe  been  leaching  men  clocTronics 
in  their  homes.  No  lost  income— no  classes 
lo  attend.  Yet  our  graduates  learn  their  elec- 
tronics so  well,  9  out  of  10  pass  the  FCC 
exam.  Without  our  Iriiining.  two  out  of  three 
men  faill  For  this  reason  we  can  hack  our 
license-preparation  courses  with  our  iron  clad 
Warranty:  Upon  completion  of  your  course, 
you  must  be  able  to  pass  the  FCC  exam  ,„or 
your  tuition  will  be  refunded  in  fulL 

What  makes  our  course  so  good?  For  one 
thing,  we  use  auto-programmed'"  lessons. 
You  build  your  knowledge  of  electronics  the 
way  you'd  buiid  a  brick  wall— one  piece  al  a 
lime.  Each  "piece"  is  small  and  easy  to 
handle,  And  it  rests  securely  on  the  pieces 
that  came  before  IL  Il*s  easy  to  learn  ihis 
way,  even  if  you  once  had  trouble  with  your 
studies. 

And  you  get  more  personal  attention  than 
you  might  in  a  busy  classroom.  Your  Instruc- 
tor doesn't  merely  correct  and  grLidc  your 


work—he  analyzes  your  llunkini  to  make  sure 
you  are  staying  "on  the  right  track."  Then  he 
mails  back  your  assignment  the  same  day  be 
received  it,  so  you  can  read  bis  notes  and 

corrections  while  everything  is  still  fresh  in 
your  mind. 

These  2  Free  Bookis 
May  Change  Yoor  Life 

If  you  itch  for  a  better-paying,  more  inter- 
esting job,  the  two  books  we  offer  may  have 
your  answer.  One  tells  how  to  qualify  for  the 
many  fabulous  career  opportunities  in  elec- 
tronics. The  other  tells  how  to  gel  your  FCC 
License  and  break  into  broadcasting.  Both 
are  free.  No  obligation— just  mail  the  coupon. 
It  may  be  the  turning  point  of  your  life. 


ENROLL  UNDER  NEW  G.L  BILL 

Alt  CIE  courses  are  available  under  Ihe 
new  GJ.  BilL  \\  you  served  or^  active  duty 
since  January  2^,  1955.  or  are  in  service 
now,  check  box  in  coupon  for  3-U  Bjll 
informfltion. 


Cleveland  Institute  of  Ejtctronlcs 

1776  E.  17th  St..  Cleveland.  Ohio  44114 

Please  send  nfie  without  cost  or  obligation: 

1.  Your  40-pa9e  book  "How  To  Succeed  In 
Electronics"  (tescribing  job  opporiuTiities 
in  elettrofiics  today,  including  those  m 
broadcasting,  and  how  your  courses  Can 
prepare  me  for  Ihem. 

2.  Your  book  on  "How  To  Get  A  Connmer- 
cial  FCC  License," 


Name 


Acf  df  ess 


Cleveland  Institute  of  Electeronlcs 

1776  E.   I  7th  SK,  Dept.  ST-12.  Clevefand,  Ohio  44  114     i 


City 


State. 


Zip, 


Occypetlon. 


Age, 


Ocheck  her»  for  GJ.  Bill  Inrormitlon 

Accrediied  Mrmbcr  NatxDnaL  Home SiiiiJy  Council, 
A Lead<i  in  Ekf^Branicf  TraininK , . .  Since  I ^34 

ST^J2 
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Jim  Fisk  WIDTY 
RFD    I    Box    138 
Rindge.  N.H.  03461 


A  1296  Grid  Dipper 


Conversion  of  the  APX-6  transponder  to  a  grid-dip  oscil 
lator  that  covers  from  1050  to  1320  MHz/ 


One  of  the  big  problems  with  operating  on 
1296  MHz  is  locating  the  operating  frequen- 
cy of  your  equipment.  Not  only  is  the  neW' 
comer  faced  witli  this  problem— any  longtime 
resident  on  1296  will  attest  to  the  many 
checks  he  has  made  to  ascertain  operating 
frequency  and  band  edges.  Some  UHF  ama- 
teurs have  been  able  to  obtain  signal  genera- 
tors that  cover  the  1215  to  1300  MHz  band, 
but  many  must  resort  to  the  time-proven 
lecher- wire  system  for  any  meaningful  fre- 
quency measmements  on  this  band. 

Each  of  the  systems  commonly  in  use  suf- 


fer from  one  disadvantage  or  another.  More- 
over, tliere  is  no  commercial  grid  dip  meter 
on  tlie  market,  to  my  knowledge,  which  will 
cover  this  range.  Most  of  tliem  stop  at  1000 
MHz  or  so.  This  conversion  of  the  APX-6 
is  not  difficult  and  results  in  a  very  versatile 
grid-dip  meter.  Like  its  lower  frequency 
counterparts,  it  may  be  used  for  dipping 
resonant  circuits,  detecting  rf  energy  or  as  a 
signal  source.  The  biiilt*in  Veedsr-Root 
counter  provides  excellent  frequency  readout 
and  tlie  internal  gear  system  ensures  repcut- 


The  only  part  of  the  APX-6  you  need  for 
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IB  Fig.  I.  Schemattc  diagram  of  the  APX-6  grid-dip  oscillator.  Note  that  a  2C42  is  used  tn  the  oscillator 
Instead  of  tfie  original  2C46,  The  buIIt-in  bypass  capacitors  and  cavity  Inductance  are  not  shown  in 
this  drawing. 


this  conversion  is  the  cavity  assembly.  Yoii 
can  buy  the  door  assembly  of  the  APX-6  from 
many  surplus  dealers,  but  this  contains  the 
if  strip  which  you  don't  need.  In  any  case, 
the  cavity  assembly,  with  or  without  the  if 
strip  can  usually  be  obtained  for  less  than 
ten  dollars.  I  picked  mine  up  at  an  auction 
for  five  bucks— the  original  owner  had 
started  to  convert  it  but  evidently  had  given 
up.  No  matter,  the  hansmitter  and  T-R  cavity 
don't  serve  any  useful  purpose  in  this  con- 
version. In  fact,  if  you  can  obtain  an  APX-6 
that  has  already  been  converted  for  use  on 
1215  MHz,  by  all  means  do  so.  Many  times 
units  that  have  already  been  converted  go 
for  much  less.  The  only  requirement  for  this 
conversion  is  that  the  receiver  local 
oscillator  cavity  has  not  been  distmbed.  This 
is  the  case  in  most  of  the  popular  conversions. 
The  first  step  in  this  conversion  is  to  puU 
out  the  tubes  and  separate  the  cavity  assem- 
bly from  the  door.  Now  remove  the  screws 
holding  the  cathode  cavity  plate  to  the  cavity 
liody  and  the  six  screws  holding  the  cavity 
body  to  the  gear  and  counter  housing.  To 
remove  tlie  cavity  body,  pull  it  straight  up 
from  the  casting,  Witli  the  unit  broken  dowTi 
to  its  tliree  main  parts,  we  can  start  the 
actual  conversion  process- 
First  of  all,  pull  the  plate  oflF  the  back  of  the 
gear  housing.  Inside  you  v\dll  find  three  sets 
of  bevel  gears  and  the  rest  of  the  paraphena- 
lia     that    translate     cavity    plunger     move- 


ment into  mimbers  on  the  counters.  Turn 
one  of  the  counters  up  to  999  or  down  to  000, 
Note  the  tab  on  the  horizontal  gear  which 
engages  with  the  tab  on  tlie  small  bevel 
gear  to  prevent  further  movement  of  the 
tuning  plunger.  As  you  look  at  the  casting 
from  the  rear,  the  receiver  cavity  is  on  the 
left,  the  diplexer  ( transmit-receive )  cavity  is 
in  tlie  center  and  the  transmitting  cavity  is 
on  tlie  right. 

Remove  the  five  screws  which  hold  the 
bottom  plate  on  the  housing  and  carefully 
remove  it  from  the  casting.  It  has  to  be 
pulled  straight  out.  Three  long  pins  with  small 
locating  tabs  at  the  top  are  mounted  on 
this  phite.  These  tabs  fit  into  key  ways  located 
in  the  tuning  plungers.  The  receiver  and 
diplexer  plungers  are  removed  by  pulUng 
them  out  from  the  gear  end;  the  transmitter 
plunger  is  lifted  from  the  top  after  unscrevt'^- 
ing  it  from  its  drive  gear.  Now  remove  and 
discard  the  transmitter  and  diplexer  Veeder- 
Root  counters  and  gear  trains.  To  remove  the 
M  inch  drive  shafts  (on  which  the  knobs 
were  mounted),  drive  out  the  small  retaining 
pins  witli  a  pin  punch* 

Unscrew  the  receiver  tuning  plunger  from 
tlie  gear  assembly  and  cut  %  inch  off  the 
end.  Tliis  can  be  done  on  a  lathe  by  any 
machinist  or,  with  care  and  a  very  fine  hack- 
saw%  at  home.  To  prev^ent  un desired  reson- 
ances the  cut  mtist  be  exactly  perpendicular 
to    the    plunger    axis— this    is    best    accom- 
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The  three  pieces  of  the  cathode  cavity  plate — the 
modified  plate  to  the  left,  the  serrated  contact  rmg 
in  the  center  and  the  new  plate  cover  on  the  right. 

plished  on  a  lathe,  Hajidle  the  plunger  very 
carefully  so  the  surface  is  not  scratched.  If  it 
is  d^unaged^  the  diplexer  plunger  raay  be 
used  as  a  substitute. 

While  the  plungers  and  gears  are  out  of 
the  housing,  remove  the  shoulders  around  the 
transmitter  and  diplexer  drive  shafts  on  the 
front  of  the  casting.  If  tliese  shoulders  are 
not  cut  off  v^ith  a  hack  S2lw  or  filed  down, 
the  completed  unit  won't  sit  flush  against  tlie 
new  front  panel. 

After  the  piece  is  cut  off  the  tuning 
pkmger,  screw  it  on  the  gear  drive  assembly 
and  push  it  through  tlie  contact  fingers  on 
top  ul  lluj  ge^u'  housing.  Set  the  Veeder-Root 
counter  to  000  and  put  the  bottom  cover  in 
place.  Now  you  have  to  do  a  Mttle  juggling. 
Adjust  the  plunger  so  it  just  probudes 
through  the  contact  fingers.  Now  mesh  the 
drive  gears  so  that  tlie  stop  tabs  engage. 
Usually  you'll  have  to  move  the  gears  a  few 
teeth  each  way  to  get  the  shaft  to  stop  with 
the  counter  on  000.  When  the  gears  are  all 
lined  up,  install  die  screws  in  the  bottom 
cover. 

The  first  step  in  the  conversion  of  the 
cavity  body  is  to  remove  the  large  coaxial 
connector.  Remove  the  screw  from  the  split 
collar  which  holds  the  coimector  on  the  front 
of  the  ca\^t>^  When  the  screw  is  removed  you 
should  be  able  to  rotate  the  connector  in 
the  collar.  The  center  contact  is  soldered  to 
a  pickup  loop  which  is  located  in  the  wall 
between  the  diplexer  and  transmitter  cavi- 
ties. When  this  joint  is  unsoldered  the  con- 
nector may  be  easily  removed.  Remove  the 
collar  by  unsoldering  it  from  the  front  of 
the  cavity. 

Cut  out  a  piece  of  copper  1-23/32  inches 
wide  by  2-1/4  inches  long.  This  v^  be  used 


as  a  partition  in  the  center  of  the  old  di- 
plexer cavity.  If  you  cut  this  partition  a  littlt^ 
larger  than  required  and  form  Hps  at  the 
edges,  it  may  be  force-fit  into  the  diplexer 
cavity  and  no  soldering  is  required. 

Look  down  inside  the  receiver  cavity.  You 
will  note  tluit  the  plate  voltage  is  applied 
tlirough  a  feedtthrough  capacitor  (C403)  to 
a  pi^:e  of  wire  which  winds  spirall>  around 
the  plate  line.  Unsolder  this  wre  from  the 
capacitor^  remove  the  three  retaining  screws 
and  pull  out  the  plate  line.  This  bjie  must  be 
shortened  by  ?4  of  an  inch.  This  is  most 
easily  accomplished  with  a  tubing  cutter. 

In  the  unmodified  APX-6  the  local  oscil- 
lator energy  from  the  receiver  cavity  is 
coupled  into  the  crystal  mixer  with  the  small 
loop  adjacent  to  the  aperture  in  the  cavity 
wall.  Somewhat  heavier  coupling  must  be 
provided  for  grid  dip  service.  Cut  a  strip 
of  copper  J4  inch  v^ide  and  about  2)5 
inches  long.  Form  a  short  tab  on  one  end 
of  this  strip  and  solder  it  to  the  bottom  of 
the  receiver  cavity  about  M  inch  out  from 
the  wall  Put  a  "Z"  bend  in  it  as  shown  in 
Fig.  2,  and  solder  it  to  the  contact  on  the 
crystal  mixer*  After  the  new  coupling  loop 
is  in  place,  put  the  modified  plate  hue  back 
in  place  and  reconnect  the  B  plus  line  to 
the  feedthrough  capacitor. 

Unscrew  the  connector  from  the  crystal 
mixer  and  pull  out  the  diode.  Remove  the 
crystal  retaining  fingers  from  the  BNC  con- 
nector with  a  pair  of  pliers  and  push  an 
awl  tlirough  the  ceramic  capacitor  which  is 
built  into  the  connector.  Remove  the  pieces 
of  ceramic  and  pull  out  the  center  contact. 


Front  view  of  the  cavity  assembly  and  gear  housing 
before    m&tallation   of  the    catdode   cavity   plato. 
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Save  this  female  pin.  If  the  ceramic  capacitor 
is  not  removed^  all  of  the  1200  MHz  oscillator 
energy  will  be  bypassed  to  ground. 

If  you  look  closely  at  the  back  end  of  the 
mixer  assembly  vou  will  see  a  round  cover 
plate  which  is  soldered  in  place.  You  wiU 
also  see  that  a  small  hole  has  been  drilled 
through  this  plate.  Form  a  small  hook  in  the 
end  of  a  piece  of  #16  buss  wiie  and  hook  it 
through  this  hole.  Heat  the  cover  plate  witli 
a  small  torch  and  when  the  solder  is  softened, 
pull  the  plate  free  with  tlie  buss  wire. 
Solder  a  two  inch  length  of  #18  wire  to  the 
center  contact  of  the  mixer  assembly  and  run 
it  up  through  the  connector  body— cut  it  so 
it  extends  13/16"  above  tlie  threaded  shoul- 
der.  Solder  the  female  connector  pin  to  the 
end  of  this  wire  and  replace  the  BNG  connec- 
tor •  Replace  the  round  cover  plate  on  the  rear 
of  the  old  mixer  assembly  and  solder  it  in 
place.  Modifications  to  tlie  cavity  body  are 
now  complete. 

Unsolder  the  diplexer  cavity  from  the 
cathode  cavity  plate  and  discard  it.  Discard 
the  transmitter  cathode  cavity  and  saw  off 
the  grid  contact  fingers  which  extend  above 
the  plate  at  the  tiansmitter  end.  Using  the 
cathode  cavity  plate  as  a  guide,  cut  out  a 
piece  of  thin  aluminum  as  shown  in  the  photo- 
graphs to  cover  up  the  holes,  Tliis  cover 
serves  no  functional  purpose,  but  it  does  make 
a  neater  looking  unit.  All  that  is  left  are 
tlie  modifications  to  the  receiver  cathode  cav- 
ity. 

If  you  look  inside  the  receiver  cathode 
cavity,  you  will  see  that  the  grid  contact 
is  suspended  from  the  top  of  the  cathode 
cavity  with  three  wires.  These  wires  are 
soldered  to  both  the  cathode  cavity  and  the 
grid  ring.  Carefully  unsolder  tlie  support 
wires  from  the  top  of  tlie  cavity  and  pull 
out  the  grid  ring;  remove  the  three  wires. 
En  huge  the  three  holes  in  the  top  of  the 
cavity  with  a  reamer,  install  three  500  pF 
feedllii'ough  capacitors  (Erie  X5UO  50 IM  or 
equivalent),  and  solder  them  in  place*  These 
feedtliroughs  consist  of  a  coaxial  shell  and 
are  actually  only  half  a  capacitor— when  you 
run  a  wire  through  the  center,  the  capacitor 
is  formed*  If  you  can^t  locate  this  type  of 
capacitor,  you  can  make  your  own  by  un- 
soldering and  removing  the  center  conductor 
from  a  conventional  feedthrough   capacitor. 

Solder  three  Di"  lengths  of  #16  buss 
wire  to  the  grid  ring  and  put  it  back  in 
the  cathode  cavity  with  the  new  support  wires 
going   through    the    feedthrough    capacitors. 


PLATE    tiNE 


Fig.  2.  Cutaway  view  of  the  APX-6  receiver  cavity 
showing    fhe   locafroi!   of   the    new    prckup    foop. 

Place  the  2C46  in  the  cathode  cavity  and  use 
it  as  a  guage  for  placing  the  grid  ring  in 
the  proper  position.  Wlien  you  have  every- 
thing all  lined  up,  solder  die  three  support- 
ing wires  to  the  feedtlirough  capacitors.  Its 
a  good  idea  to  clieck  for  shorts  between  the 
grid  ring  and  the  cathode  cavity  before 
soldering  everything  down— they  should  be 
electrically  isolated  for  dc, 

The  APX-6  cavity  modifications  are  now 
complete.  It  will  tune  smooth! v  from  about 
1050  MHz  to  weU  over  1300  MHz  and  grid 
current  mav  be  monitored  in  the  modified 
cavity.  All  that  is  left  is  the  power  supply 
and  modulator. 

For  maximum  stability  the  power  supply 
is  regulated  with  a  zener  diode.  The  ninety 
volt  supply  is  more  than  adequate  for  this 
purpose— when  tlie  grid  is  shorted  to  ground 
the  grid  current  is  nearly  1  mA,  With  the 
10,000  ohm  grid  resistor,  grid  cuirent  is  on 
the  order  of  150  A.  A  200  microampere  meter 


Closeup  view  of  the  modified  APX-6  local  oscrllafor 
cavity  showing  +h©  ins+ailafion  of  the  grid-ring  feed- 
through  capacitors. 
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is  ideal  for  this  grid  dipper,  but  since  I 
had  II  large  1.5  mA  meter  winch  I  wanted  to 
use,  I  incorporated  a  simple  transistor  meter 
amplifier.  The  negative  supply  voltage  for 
the  amplifier  is  developed  across  the  330  olim 
resistor  in  the  power  supply.  The  meter 
laiiplifier  transistor  and  bias  resistors  are 
mounted  on  a  small  piece  of  Vector  board 
vv'liicli  is  mounted  on  the  meter  terminals. 
if  you  dont  want  to  use  the  meter  amplifier, 
simply  connect  the  meter  between  the  arm  of 
Lhe  sensitivity  control  and  ground. 

Modulation  of  the  oscillator  is  provided 
by  the  1000  Hz  transistor  phase-shift  os- 
cillator—modulation is  adjustable  up  to 
about  90%,  The  oscillator  is  constructed  on 
a  small  piece  of  Vector  board  which  is 
mounted  behind  the  APX-6  cavity  on  the 
main  chassis.  A  jack  on  the  front  panel 
may  be  used  for  external  modiilation— a 
three  to  four  volt  audio  sign^  will  provide 
90^  modulation. 

I  built  the  chassis  for  my  APX-6  grid- 
dipper  from  sheet  ahiminimij  but  a  stand- 
ard 12"  X  11"  X  8''  utility  cabinet  can  be 
used  if  you  don*t  lilce  to  bend  alumininn. 
My  chassis  is  11"  wide,  lOM"  high  and 
5S"  deep  and  consists  of  two  U-shaped  pieces. 
Bracing  is  provided  by  two  brackets  across 
the  top  and  bottom  as  shown  in  the  photo- 
graphs.  These  brackets  are  made  up  from 
do-it-yourself  aluminum  angle  and  actually 


serve  two  purposes.  In  addition  to  strengthen- 
ing the  cliassis,  three  tapped  holes  in  each 
bracket  accept  the  cover  retaining  screws* 
The  front  panel  is  laid  out  as  shown  in  Fig,  3, 
Even  if  you  don't  use  this  tvpe  of  chassis 
constiuction^  it  is  recommended  that  you 
use  this  panel  layout. 

The  parts  placement  was  chosen  to  pro- 
vide a  balanced  layout.  This  means  that  all 
the  available  space  is  used.  In  fact,  the  two 
phone  jacks  occupy  space  previously  taken 
up  by  the  discarded  counters  in  the  gear 
housing.  If  tliey  are  moved  to  any  great 
extent,  they  wiU  interfere  \vi(h  the  gear 
hoiising.  The  layout  for  the  square  counter 
cutout  and  five  cavity  mounling  lioles  are 
not  shown  in  Fig,  3— these  are  best  ob- 
tained by  usitig  tlie  old  APX-6  door  as  a 
template. 

Construction  is  quite  straightforward  and 
no  problems  should  be  encountered.  Note, 
however,  that  the  phone  jack  in  the  grid 
lead  must  be  isolated  from  ground— tliis  is 
easily  done  with  fiber  washers.  Since  the 
jacks  are  hidden  by  the  gear  housing  when 
the  cavity  is  attached  to  the  front  panel, 
wiling  to  them  is  run  through  the  small 
screw  holes  drilled  in  the  bottom  of  tlie  hous- 
ing. These  holes  were  originally  used  to 
hold  the  counters  in  place, 

The  output  of  the  oscillator  is  connected 
to  the  front  panel  connector  witli  a  short 


Fig,  3.  Front  panel  layout  ^^o^ 
the  APX-6  grid  dipper,  Th© 
locations  of  the  square  counter 
cutout  and  cavity  rrtounimq 
holes  are  not  shown — ^they  ar© 
best  deternnined  by  using  th© 
old  APX-&  door  as  a  template. 
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length  of  coaxial  cable.  One  of  the  newer 
Teflon  insulated  cables  would  be  ideal  for 
this  purpose,  but  RG-58/U  is  perfectly  ade- 
quate—that  s  what  I  used.  Mismatch  losses 
at  the  BNC  connectors  may  be  minimized 
by  using  the  connector  assembly  diagrams 
in  73*^. 

Although  a  2C46  was  used  in  this  cavity 
in  the  original  APX-6,  I  found  that  it  would 
not  always  oscillate  in  the  modified  cavity 
when  power  was  applied.  Substitution  of 
the  2C42  from  the  old  tiansmitter  cavity 
solved  this  problem.  An  added  bonus  was 
the  extra  power  output   available  with  the 

Since  there  is  a  considerable  difference 
in  grid  current  betw^een  the  oscillator  and 
detector  modes,  be  sure  to  turn  down  the 
sensitivity  control  before  switching  from  one 
mode  to  another.  If  vou  don't,  the  needle 
will  slam  against  the  pin.  It's  also  a  good 
idea  to  turn  the  modulation  control  do^Ti 
when  modiJation  isn't  required.  Since  the 
meter    indicates    the    relative   magnitude    of 

the  modulating  signal,  less  meter  sensitivity 

^ 


Inside  the  APX-6  grid  dipper.  The  phase-shtft  mod- 
ulator IS  in  the  right  foreground,  the  power  supply 
chassis  is  mounted  on  the  rear  panel.  The  cover 
is  held  with  screws  through  the  tapped  holes  in 
each    of   the    four   corner    braces. 
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Fig-  4,  Calibration  curve  of  the  APX-6  grid  dippen 
Counter  readings  for  each  10  MHi  point  in  the 
1215  MHz  band  are  included  for  accurate  inter- 
polatIon» 

is  required  when  the  oscillator  is  modulated. 
If  liie  moduladon  is  turned  up  when  you 
switch  from  carrier  to  detector  tlirough  the 
modulated  position^  a  bent  meter  pin  is 
inevitable. 

After  you  have  coropleled  the  unit,  all 
that  is  left  is  calibration.  There  are  several 
approaches  at  this  point,  depending  upon 
the  type  of  equipment  you  have  or  can 
borrow.  Lecher  wires  are  the  most  straight 
J  or  ward  but  not  necessarily  tlie  easiest.  I 
used  a  General  Radio  1140A  wavemeter 
and  an  old  surplus  echo  box  and  then  made 
a  double  check  with  an  LAE  signal  genera- 
tor which  covers  this  range.  The  cahbration 
ciu've  (Fig.  4)  was  then  mounted  on  the 
front  of  the  grid  dipper  for  easy  reference. 

The  cT)mpleted  unit  tunes  very  smoothly 
throiiiih  its  range  with  no  jumps  in  frequency. 
A  few  false  dips  in  grid  current  appear 
around  1100  MHz,  but  in  the  main  range 
of  interest,  1200  to  1300  MHz,  tliere  are 
no  false  dips.  In  tlie  detector  mode,  rf  sig- 
nals down  to  several  millivolts  pro\ide  an 
ui)swing  on  the  meter.  ^\  hen  used  as  an 
oscillating  detector  with  headphones,  sig- 
nificantly lower  magnitude  energy  may  be 
readily  detected* 

For  the  amateur  who  is  interested  in  op- 
erating on  the  1296  l)ai]d5  this  grid  dipper 
is  a  very  useful  piece  of  equipment.  It  may 
be  used  for  tuning  up  converters,  dipping 
out  filters,  detecting  parasitics,  deteitnining 
transmitter  frequencies  and  in  tuning  up 
frequency  multipliers.  In  a  pinch  it  may 
even  be  used  as  a  low  power  transmitter 
by  plugging  in  an  external  modulator. 

.  -  .  WIDTY 
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The  New  'CLASSIC  Approach 

To  The  Hot  Bands 
...  10  &  15  Meters. 


U 

I  lave  you  tuned  10  and  15  meter  bands 
recently?     They'er    quite    octive    (jgainl 

The  15  meter  band  is  now  considered 
the  best  daytime  DX  band  ond  10 
meters  ts  gaining  more  ground  every 
day.  An  All  New  approach  to  these 
bands  is  the  Closstc  10-15u  The  newest 
odditionto  theCIossic  Trap-Master  beam 
fomiiyi,  Incorporating  the  very  lotest  in 
motching  systems^  Brood  Band  Copoci* 
five  matching  (Pat,  Pend,),  ffrst  intro- 
duced last  year  In  the  now  famous 
Classic  33« 


The  Classic  10-15,  power  roted  for  1  KW 
AM/CW  ond  2  KW  P,E.P,  SSB  input  to 
the  fmaU  Gain,  a  FULL  8  db.  eonnpared 
to  reference  dipole  or  10,1  db,  over 
Isotropic  source,  tncorporotes  durable 
metol  encased  traps  made  famous  by  the 
Trop-Master  TA-33,  Maximum  front-to- 
back*  And  so  lightweight  (only  27*5  lbs, 
assembled  weight)  it  may  be  easily 
stacked  with  your  present  20  ond/or  40 
meter  beam* 

The  Classic  10*15  •  «  «  another  reason 
why  you  select  quality  when  you  specify 
Mosley,  Write  for  more  informotion* 

Write  Dept,  No,  131 
4610  N.  Lindbergh  Blvd,,  Bridgeton  Mo,  63042 
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Richard   Palac#   K3LCU 
4402   Cleafidid    Road 
Wheaton,    Maryland 


Using  FETs  in  the  Command 

Set  Transmitter 

How  to  build  a  very  stable  VFO  using  a  Connmand  Set 
and  three  transistors — one  FET  and  two  conventional  types. 


Do  you  need  a  good  stable  VFO  that's 
quite  easy  and  mexpensive  to  build?  Well 
I  did,  and  after  discarding  many  possibilities 
I  came  back  to  tlie  old  reliable  Command 


^> 

f 

1    >' 
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Boftom    view    of   ihe    -fransistorized    Command    Sat. 

The  oscillator  section  of  the  origmal  Command  Set 
is  located  on  the  rear  of  the  chassrs.  In  this  con- 
version the  chassis  was  cut  in  half  and  the  rear 
part  attached  to  the  front  paneL 


^  OfilGINAL    COMPOI^OJT^ 


Set,  Tubes  were  definitely  out— after  all, 
who  needs  tliem  with  so  many  types  of  semi- 
conductors to  choose  from.  Besides,  the  FET 
is  supposea  to  behave  like  a  tube,  why  not 
use  it 

Hastily  I  attached  an  FET  to  the  cathode, 
grid  and  plate  pin  of  the  osciQator  tube* 
Boy^  was  I  surprised— the  oscillator  took 
right  off  when  voltage  was  appKed  without 
any  component  changes. 

Enthusiastically,  I  began  to  remove  every- 
thing from  the  chassis  and  decided  to  cut 
down  its  size  as  detailed  in  the  Command 
Set^  book.  All  parts  except  those  associated 
with  the  oscillator  were  removed.  The  set 
was  then  rewired  as  shown  in  Fig.  1,  The 
first  transistor  after  the  FET  oscillator  is 
operated  as  a  class  A  buffer  amplifier  to 
isolate  the  oscillator  from  the  output  tran- 
sistor and  to  build  up  the  small  signal  to 
drive  the  next  stage.  The  output  stage  is 
a  broadband  class  C  amplifier  and  only  draws 
current  when  the  oscillator  is  operating. 
No  tuned  circuits  are  used  except  the  orig- 
inal circuit  so  the  output  is  constant  across 
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Fig.  L  Schematic  of  the  transistoriied  Commaild  Set  transmitter.  AH  components  marled  with  an  asterisk 
are  original  Command  Set  parts.  The  use  of  an  FET  in  the  oscfllafor  circuit  permits  a  simpfa  and  dtrecf 
conversion    from    vacuum    tube    circuitry    to    semiconductors. 
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with  the  new  improved 

SWANTENNA 

The  only  remote  controlled 
band  switching  mobile 
antenna  on  the  market. 

5  BANDS-500  WATT 

POWER  RATING 

We  are  pleased  to  offer  the  new  band  switch- 
ing deluxe  Swantenna  as  part  of  the  Swan 
line*  Two  of  the  major  improvements  are  the 
use  of  GE  Lexan®in  the  center  ooij  support 
that  makes  it  virtually  unbreakable,  and  the 
new  light  weight  stainless  steel  whip.  The 
higher  Q  of  the  Swantenna  and  the  gold  plated 
switching  contacts  provide  greater  radiation 
efficiency  and  fiefd  strength  than  most  coil 
changing  designs.  Thus  with  the  new  improved 
Swantenna  you  achieve  the  ultimate  in  mobile 
operation;  a  high  efficiency  antenna  system 
plus  band  switching  while  driving. 

MODEL  55  remote  controlfed  ........  $85 

MODEL  45,  same  antenna  as  Model  55, 
but  wjtii  manuaUy  operated  coH  switch 


Original 


KWIK-ON 


Antenna  Connector 


Disconnect   your   antenna  from 

bumper    mount    in    seconds.  Made 

entirely   of    stainless    steel.  Noise 
free. 


$3.25 


DELUXE  BUMPER  MOUNT 

The  most  important  development  in  mobile 
antenna  mounts  in  years.  No  chain  to  break, 
no  clip  to  stretch.  Made  of  highly  polished 
cast  aluminum.  Complete  instructions  illus- 
trate how  to  fit  this  deluxe  mount  to  the  exact 
contour  of  your  bumper, 
providing  the  strongest,  $0  A  95 
best  looking  mount  for  your 
mobile  antenna. 
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ELECTRONICS  CORP. 

Oceanside,  California 


The  shortie,  transistorized  Commsiid  Set*  The  tran* 
sisfor  sockets  are  mounted  m  fhe  center  of  ihe  old 
ocfal    tube    sockets. 

the  band.  W'illi  a  ID  volt  supply  you  get 
a  full  watt  of  input  power  to  the  final 
transistor.  This  is  plenty  enough  to  drive 
any  crystal  controlled  transmitter. 

All  the  HF  Command  sets  were  tried  and 
the  oscillator  functioned  perf ecdy,  I  won*t 
attempt  to  give  any  of  the  basic  data  on 
converting  tlie  Command  Sets.  This  infor- 
mation is  quite  readily  available  and  would 
only  bore  most  readers* 

To  keep  tlie  heat  dissipation  of  the  final 
transistor  within  safe  hmits,  10  volts  is  used 
for  the  supply  voltage.  Even  with  10  \olts 
a  cap  t>Tpe  heat  radiator  should  be  used. 
An  increase  of  2  volts  more  than  doubles 
the  power  so  be  careful  Wlien  driving  a 
Gonset  Communicater  III^  for  which  this  unit 
was  designed,  I  find  tliat  dropping  the  supply 
v^oltage  to  6  volts  is  more  than  ample  to 
drive  die  transmitter  to  full  output. 

The  txansistors  really  carry  a  nice  jirice 
tag,  and  should  appeal  to  almost  everybody* 
They  are  made  by  Fairchild  Semiconductors 
and  sell  for  about  62c  apiece.  The  FET  is  a 
SiliconLx  unit.  If  another  type  is  used  it 
should  have  a  transconductance  of  1000  or 
better.  If  you  really  like  pleasant  surprises 
try  this  conversion. 


It  won't  lake  long  for  the  new  Swan  500  to  establish 
itself  3S  "King  of  the  Road/'  480  watts  of  solid  power, 
improved  circuit  efficiency,  and  Swan's  excellent  audio 
quality  combine  to  give  you  home  station  performance 
while  operating  mobile. 

At  the  top  of  the  Swan  line,  the  500  offers  many  extra 
features:  Automatic  noise  Ijmiter,  selectable  upper  and 
lower  sideband,  100  kc  crystal  calibrator,  and  provision 
for  installation  of  an  internal  speaker. 

The  new  500  is  equipped  with  the  finest  sideband  filter 
used  in  any  transceiver  today.  With  a  shape  factor  of 
1 J  ultimate  rejection  better  than  100  db,  and  a  care- 
fully selected  bandwidth  of  27  kc,  this  superior  crystal 
filter  combines  good  channel  separation  with  the  excel- 
lent audio  quality  for  which  Swan  transceivers  are  so 


well  known. 


Frequency  coverage  of  the  five  bands  is  complete:  3.5-4.0 
mc,  7,0-7.5  mc,  13.8544.35  mc,  21-21,5  mc,  28-297  mc. 
(In  addition,  the  500  covers  Mars  frequencies  with  the 
405X  accessory  crystal  oscillator-) 

Along  with  higher  power,  improved  styling  and  many 
deluxe  features,  the  new  500  has  the  same  high  stand- 
ards of  performance,  rugged  reliability  and  craftsman- 
ship that  have  become  the  trademark  of  the  Swan  Line. 
Backed  by  a  full  year  warranty  and  a  service  policy 
second  to  none,  we  feel  that  the  Swan  500  will  estab- 
lish a  new  standard  of  value  for  the  industry. 

So  if  you'd  like  to  hear  a  VK,  ZS  or  UA  say  ''stand  by, 
the  mobile  station/'  put  a  Swan  500  in  your  car  this 
summer! 


ACCESSORIES: 


¥  ■  *  ■ 


12  Volt  DC  Supply,  for  mobile  operation. 

Model  14-117 ,, 

Matching  AC  Supply.  Model  117XC  .. 
Plug-in  VOX  Unit.  Model  VX-1  .-. 
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SEE  IT  AT  YOUR 
SWAN  DEALER 


Full  Coverage  External  VFO.  Model  410  

Miniature  Phone  Band  VFO.  Model  4068 

Crystal  Controlled  Mars  Oscillator.  Model  405X 
Dual  VFO  Adaptor.  Model  22 
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Oceanside,  California 


...$75 
...$  45 


Ch&rUi  Landahl  WSSOT 

121    Barranca   Road 

Los  Alamos,  New  Maxico 


The  Dichotomy  of  a  Tube  Man 

Including  the  use  of  a  FET  in  the  BC-906  frequency  meter* 


It  is  hard  to  resist  a  winning  combina- 
tion, particularly  when  that  combination 
happens  to  be  articles  and  ads  in  73  maga- 
zine. The  spell-binders  referred  to  are, 
'Tield  Effect  Transistor  Primer"  by  Jim 
Fisk^  and  "Two  Transistor  Testers'*  by  Frank 
Jones.^  Couple  tliese  with  advertisements 
such  as  Poly-Paks  and  Meshna  in  which  you 
find  almost  unbelievable  semi-conductor  and 
transistor    bargains    and    you    aie    lost. 

Wlien  such  a  powerful  coalition  causes 
an  old  died-in-the-wool  tube  man  to  become 
a  transistor  enthusiast,  that  is  an  accom- 
plishment. Would  you  believe  a  fellow  who 
buys  two  assortments  of  50  new,  unused^ 
20—24  year  old  tubes  for  $2.95  per  assort- 
ment*^ just  to  have  them  on  hand  in  case? 
Hold  on  now,  consider  what  electronic  mir- 
acles you  might  perform  with  an  orbital 
beam^  hexode  ulif  amplifier,  type  1630^ 
Aimy  Signal  Coi-ps  Tube  VT-128!  Just  to 
hold  it  in  your  hand  and  look  at  it  is  in- 
spiring. It  looks  like  a  grown-up  955  acorn 
tube^  except  that  it  has  12  radial  electrode 
wires  instead  of  five.  Into  this  world  of 
dreams  came  WHAM,  POW,  SOT-Fisk  and 
Jones  et  ah 

After  the  order  of  soHd  state  goodies 
arrive,  you  find  yourself  impressed  by  how 
few  identifying  marks  are  on  the  TO-5  and 
other  style  cases.  In  fact^  you  reminisce  and 
recall  that   at  least  you   could  peek  inside 

*  1964    Catalog,    McGee    Badio   Company,    Kansas    City, 
MiBsoiiri, 
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Fig,  L  Circuit  for  testing  the  oscillating  character- 
istics of  unnnarked  transistors.  This  circuit  is  shown 
with  a  negative  supply  for  PNP  transistors — ^for  NPN 
units  reverse  the  meter  and  use  a  positive  supply* 


the  orbital  beam  hexode  glass  envelope  and 
try  to  guess  wliich  is  the  grid,  filament  and 
cathode  lead.  At  this  point  enter  Frank 
Jones.  Build  up  and  use  one  of  his  transis- 
tor testers  and  the  door  of  knowledge  is 
opened.  No  longer  do  you  care  if  you  can  t 
see  inside-  Everything  becomes  orderly, 
PNP's  go  into  one  box  and  NPN's  into  the 
other.  The  duds  are  set  aside  for  Psuedo- 
Zener  use.  The  sorting  process  turns  into 
an  exhilarating  game.  Plug  them  in^  test, 
pull  'em  out-  You  dont  mind  that  after 
squeezing  the  three  Utile  wires  between 
thumb  and  forefinger  for  the  hundredth  time, 
you  have  an  excruciating  cramp  in  the 
thumb!  But  wait;  now  that  these  wonderous 
things  are  sorted,  how  do  you  know  which 
ot  them  IS  Power  ^  RF  ,  IF  ^  Audio  , 
"Switching"  and  no  test?  Frantic  thumbing 
through  all  issues  of  73  from  January  1962 
forward  was  of  little  help  for  a  solution 
to  tills  new  dilemma.  In  fact  it  was  a  hinder- 
ance*  You  find  far  too  many  tube  articles 
which  you  remember  wanting  to  try  I  Any- 
way, after  having  invested  so  heavily~-at 
least  $10  so  you  can  take  advantage  of  the 
double  bonus— it  is  incumbent  upon  you  to 
take  the  next  step  to  find  out  which  of 
these  httle  three-pronged  rascals  wiU  oscil- 
late. A  circuit  to  help  sort  the  unmarked 
ti^ansistors  further  is  shown  in  Fig-   1.^ 

This  is  a  Clapp  transistor  oscillator,  either 
crystal  or  series  L-C  resonated.  As  shown, 
the  battery  and  meter  are  set  up  for  PNP's, 
Change  the  polarity  to  check  NPN's.  By  us- 
ing several  crystals,  for  example,  450kHz, 
2MHz,  3.5MHz  and  7MHz  or  higher,  you 
can  learn  which  of  the  100  or  more  bar- 
gain transistors  m  your  possession  will  oscil- 
late. It  sure  takes  a  lot  of  plugging  but 
it's  worth  it*  Imagine  the  tlirill  that  shivers 
through  your  frame  as  you  hear  tliat  crystal 
clear  note  In  the  station  receiver.  It  takes 
you  back  to  the  days  when—for  old-timers- 
after  you  sawed  two  hacksaw  slots  at  right 
angles  across  the  bakelite  base  of  a  type  76 
triode,  between  the  four  prongs,  so  as  to 
decrease  the  dielectric  shunting,  you  got  the 
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Fig.  2.  Conversion  of  the  BC-906  frequency  mefer  to    a    field    effect   transistor*   This    frequency    meter    wi 
detect  rf  signals  down  to  a    100  nnicrovolts  or  so  and    will  tune  through   both  the   2    and    M/i    meter   bands. 


tube  to  work  at  2%  meters!  For  the  young- 
er man  I  he  occasion  might  be  similar  to 
uncorking  his  first  807  on  10  meters.  At 
any  rate,  the  yield  of  good  oscillators  from 
tlje  packet  of  100  bargain  items  is  surpris- 
ing. Many  were  vigorous  to  7-3MHz.  How 
well  they  wdU  work  in  otlier  circuits  re- 
mains to  be  learned.  It  mav  be  safe  to  assume 
that  some  of  them  will  perform  as  rf  ampli- 
fiers; how  noisy  they  are  can  be  learned 
from  trial  and  error  unless  one  uses  the 
more  modern  transistor  testers  which  are 
available  at  much  greater  cost  than  the 
simple  ones  referred  to  in  this  work* 

The  field  effect  transistors  are  indeed 
fascinating.  It  boggles  the  mind  to  think  what 
would  have  happened  to  the  radio-radar- 
sonar  systems  had  the  solid  state  version  of 
the  tube  arrived  first.  We'd  probably  be 
discovexing  the  vacuum  tube  about  now  and 
diat  would  be  a  blessing  to  those  of  us  who 
need  bi-focal  glasses  in  order  to  work  \^ith 
tliese  miniatuie  components.  Jim's  FET  Prim- 
CT  caused  me  to  trv^  the  FETs  offered  by 
Poly-Paks,  Again^  the  ones  received  are  un- 
niarktd  rxcept  that  one  is  painted  an  omi- 
nous black.  The  ad\-ertisement  seems  to  say 
that  mine  are  low  noise  FET's  made  by 
Crystalonics.  The  package  has  a  nice  re-print 
from  73  and  also  some  data  which  leads 
me  to  1>elieve  that  one  of  the  FET*s  is  a 
C-610,  Since  my  surplus  BC-906E  Frequency 
Meter  had  a  1S5  tube  which  went  west,  it 
was  a  logical  choice  to  go  FET.  The  original 
and  modified  circuits   are  shown  in  Fig.   2. 

The  FET  can  be  pltigged  into  the  tube 
socket  for  experimentation,  then  later 
soldered  in  if  you  so  desire.  The  schematics 
show  the  tube  socket  pin  numbers  in  which 
to  plug  the  FET  leads.   It  is  necessary  to 


remember  that  when  looking  at  the  bottom 
of  the  FET^  tlie  hose  lead  is  where  the  collec- 
tor lead  normally  is  located  on  a  standard 
transistor.  (Not  on  all  FETs.  Consult  manU' 
facturers  data   sheet   if   in    doubt,    Ed,) 

The  absorption  wave-meter  with  the  FET 
perfonns  much  the  same  as  the  original  tube 
version.  One  less  battery  is  required  and  the 
battery  voltage  will  depend  upon  the  FET 
ust  cl.  The  FET  which  I  assumed  to  be  a  C- 
610  works  well  with  1.5  volts.  When  the 
meter  reads  500  micro-amperes  full  scale, 
the  measured  drain  current  is  1.5  milham- 
peres.  As  the  cavity  is  tuned  through  a 
two  meter  rf  field,  the  drain  current  will  dip 
just  as  it  did  with  the  vacuum  tube  in  the 
circuit. 

The  sensitivity  may  be  improved  by  leav- 
ing out  the  1N34  diode  and  disconnecting 
the  1,5  megohm  resistor  from  the  end  of 
the  radio  frequency  choke  nearest  the  Hi-Lo 
switcli.  These  modifications  are  indicated  in 
Fig.  2  by  the  heavy  hues.  Then,  vrfth  the 
rf  lead  from  the  cavity  connected  to  the 
gate  of  the  FET,  the  field  effect  transistor 
\\ ill  act  like  an  oldfasliioned  vacuum  tube 
with  a  floating,  leaky  grid. 

With  this  modification  the  frequency  me- 
ter will  respond  to  100  microvolt  signals 
fed  into  the  cavity  by  way  of  the  plug-in 
antenna.  The  fact  that  the  FET  will  per- 
fomi  in  this  manner  is  a  measure  of  com- 
pensation and  a  bit  of  solace  to  a  hard 
vacuum  tube  man. 

.    .    .    W5SOT 

1.  WA6BSO,     "Field    Effect    Transistor    Primer,"    7St 
December  1965, 

2.  W6AJP,    **Tw0    Translator    Testers/*    7S,    September 
1966. 

S.  M.   S.    Elver,   'TransiHorM/'  3rd   edition,   19 6^,   Mc- 
G raw-Hill   Book   Company,   New   York* 
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Dat  Crowefl  K6RIL 
1674   Morgan  Street 
Mouniam  View,   California 


Converting  the  Swan  120  to  6  Meters 


With  the  continued  upswing  in  sunspot  activity,  inter- 
continental DX  on  6  meters  Is  just  around  the  corner.  This 
simple  and  inexpensive  conversion  will  provide  a  complete 
SSB  transceiver  for  six. 


This  conversion  makes  a  complete  180 
watt  PEP  six  meter  transceiver  with  more 
features  than  the  original  20  meter  unit  and 
compares  favorably  with  commercial  6  meter 
units  at  much  less  cost. 

General  description 

With  the  Swan  single  hand  transceivers 
consistently  appearing  on  the  used  market, 


Part  of  K6RIL's  shack.  The  six  meter  Swan  120  is  m 
the  right  foreground.  The  rack  on  the  left  contains 
a  kilowatt  and  transverter  for  432  MHi,  a  2  kW 
PEP  rig  for  iix  and  a  2  kW  amplifier  and  transverter 
for   144. 


the  SW  120  models  may  be  purchased  for 
a  very  reasonable  price.  This  inspired  me  to 
investigate  the  possibihty  of  converting  ons 
into  a  6  meter  transciever.  The  investigation 
seemed  to  prove  that  this  was  entirely  pos- 
sible. 

I  noticed  that  the  Swan  people  left  a  lot 
of  chassis  room  in  the  right  hand  side  around 
the  final  section,  so  I  decided  to  take  a 
chance.  A  SW  120  was  purchased  for 
$85-00  and  the  modification  was  started. 
I  was  quite  amazed  at  how  simple  the  modi- 
fication appeared.  As  described  previously, 
tliere  is  a  lot  of  empty  space  under  the 
chassis  for  add  in  j;  extra  parts. 

New  transmitter  circuit 

The  transmitter  conversion  consists  mainly 
of  changing  the  original  driver  stage  to  a 
second  conversion  mixer  and  removing  tlie 
original  di  i\  t^r  plate  coil  and  all  of  the  final 
circuits.  The  new  driver,  a  6CL6,  operating 
in  class  A,  and  new  final  with  6146s  oper- 
ating in  ABl  were  added.  In  addition,  a  local 
oscillator  with  buffer  was  installed.  These 
added  parts  fit  into  the  empt\'  space  very 
nicely.  When  cheeking  out  the  transmitter^ 
two  major  proljli  ins  were  encountered.  First, 
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Fig*  f*  New  circuit  of  the 
SW  120  for  SIX  meters.  L4 
and  L5  are  8  turns  number 
26  on  a  %*'  fornn.  Relocate 
LS  and  wtre  as  shown*  L6 
and  L7  are  5  turns  number 
20  closewound  on  a  %** 
form — use  a  white  sfug*  L8 
consists  of  3^/2  turns  of  '/(" 
copper  tubing — M/i"  inside 
diameter,  2%"  long.  Para- 
sitic choices  PCf  and  PC2 
are  2  turns  number  22 
wound  around  a  470  ohm, 
Y2  watt  resistor*  PC3  and 
PC4  consist  of  one  turn 
number  14  wound  around 
a  47  ohmi  2  watt  resistor. 
RFC3  is  the  orrglnal  choke 
with  Y4"  removed  from 
each   end. 
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the  final  sliowed  signs  of  instability  even 
after  neutrilizjng.  This  proved  to  be  parasitic 
oscillations— parasitic  chokes  in  the  plate 
leads  cmed  this  problem.  The  driver  was 
also  unstable— the  original  11  pF  butterfly 
driver  capacitor  was  used  to  reduce  the  cost 
of  modification,  but  this  capacitor  produced 
too  much  feed  back  due  to  the  configuration 
so  a  new  double  section  capacitor  had  to  be 
used.  Since  a  small  capacitor  with  low  capa- 
city was  not  available  on  the  market^  a 
small  bracket  w^as  fabricated  and  two  John- 
son type  160-140  capacitors  were  ganged 
for  this  job.  This  arrangement  j)rovides  good 
isolation,  takes  up  a  minimum  of  space  and 
gives   more   than   adequate   tuning   range. 

New  local  oscillator  circuit 

A  new  local  oscillator  and  buffer  were  in- 
stalled using  a  6EA8.  The  triode  section  oper- 


ates as  a  standard  crystal  oscillator  with  low 
voltage  applied  to  the  plate  and  the  pentode 
section  provides  a  small  amount  of  gain  and 
acts  as  a  buffer  to  prevent  frequency  shift. 
A  crystal  switch  and  five  sockets  were  in- 
stalled to  give  additional  coverage  in  the 
band.  The  crystal  switch  also  has  additional 
contacts  to  resonate  the  buffer  coil  when 
the  oscillator  frequency  is  changed— this  ad- 
justs the  buffer  output  to  maintain  a  con- 
stant injection  leveL 

The  crystal  switch  mounts  in  the  hole 
where  the  tune  switch  was  originally  mount- 
ed; this  tune  switch  was  completely  removed 
and  the  wires  disconnected.  The  12AV6  tliat 
was  used  as  an  audio  oscillator  is  converted 
to  an  AGC  amplifier- 
Other  transmitter  changes 

The    basic    exciter    was    left    as    original 
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Fig,  2.  Conversion  of  ihe  SW  120  receiver  to  six  meters.  LI  consists  of  (0  turns  number  26  closewound  on 
a  Ya*'  slug^uned  form.  L2  ancJ  L3  are  both  12  turns  number  26  closewound  on  a  Yi'*  formi  L4  and  L5  are 
30  turns  number  30  closewound  on  ^/i"  form;  L6  and  L7  are  1 1  turns  number  26  closewound  on  a  %^^  slug- 
tuned   form. 


except  for  the  minor  changes  shown  in  the 
carrier  balance  control  and  transmit-receive 
switch.  Also,  the  VFO  was  adjusted  to  cover 
14.0  to  14150  MHz  to  the  12BY7  mixer. 
This  was  only  done  to  use  a  crystal  that  was 
available.  The  original  dial  calibration  was 
used  with  the  20  meter  markings  removed 
with  a  pencil  eraser  (don't  use  paint  thin- 
ner). New  markings  were  made  to  indicate 
0^100  kHz  and  150  kHz,  When  caHbrated, 
the  dial  now  can  be  read  to  1  kHz  and  crys- 
tals can  be  selected  to  cover  any  150  kHz 
range  in  the  band. 

The  original  driver  plate  coil  with  as- 
sociated capacitors  is  now  installed  under 
the  chassis  and  connected  to  the  grid  of  the 
12BY7  mixer,  A  10  pF  capacitor  is  connected 
between  the  two  coils— this  forms  a  14  MHz 
bandpass  coupler  for  added  rejection, 

Transmlf+er  modifica+ion 

Before   starting   the   conversion  to   «ix,   a 


preliminary  check  of  the  transceiver  should 
be  made  to  insure  proper  operation  on  tlie 
original  band.  Disassembly  is  accomplished 
by  first  removing  all  covers  and  the  front 
panel,  Mark  any  vmes  that  may  be  discon- 
nected.  Follow  these  steps  for  removal  of  the 
unused   parts: 

1.  Remove  the  final  tube  and  all  parts 
in  the  final  compartment;  leave  only  the 
plate  and  load  capacitors  and  the  two 
stand-off  insulators* 

2,  Remove  tlie  6DQ5  socket,  disconnect 
wires  and  mark  each  with  the  pin  num- 
ber as  it  is  removed.  Pull  the  wires  back 
through  the  chassis,  but  leave  the  meter 
wires  in  place, 

3.  Remove  the  driver  plate  coil  and  the 
associated  wiring  from  pin  #7  of  V2 
(12BY7)  and  driver  tune  (butterfly)  ca- 
pacitor, 

4,  Check  to  see  lliat  all  parts  from  the 
driver  plate  and  final  grid  are  removed. 
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Closeup  view  of  the  new  transmitter  wiring. 

The  plate  meter  should  also  be  removed 
before  holes  are  drilled. 

Mark  the  cIielssis  for  new  holes  by  refer- 
ring to  the  photos*  Holes  should  be  drilled 
with  a  small  drill  Ijrfore  enlarging  for  the 
chassis  punch;  use  caie  when  drilling  so  you 
don  t  damage  parts  left  in  the  chassis.  Holes 
for  the  crystal  sockets  require  careful  layout 
or  much  filing  wiU  be  needed.  New  holes 
for  the  6146  final  tube  sockets  will  have 
to  be  cut  in  tlie  ventilation  holes  in  tlie 
bottom  of  the  final  compartment.  The  tubes 
wiU  now  be  mounted  in  the  vertical  position. 
Several  stand  off  temiinal  strips  must  be 
installed  for  assembly  of  the  new  circuits; 
these  holes  should  also  be  drilled  before 
any  parts  are  installed.  When  the  holes  have 
been  debmTed  and  all  chips  removed^  the 
chassis  is  ready  for  installation  of  new  parts. 

Transmitter  assembly  and  wiring 

The  new  sockets  can  now  be  installed. 
If  the  6146  sockets  have  no  ground  lugs, 
extra  lugs  will  have  to  be  installed.  Install 
the  mixer  and  driver  coils  as  shown  in 
photo— the  new  mixer  coil  is  mounted  under 
the  chassis  on  an  L-bracket.  Position  the 
teiTninals  for  direct  comiections-  Wiring  of 
the  new  mixer  plate,  driver^  local  oscillator 
and  buffer  should  be  done  in  sequence  start- 
ing with  the  12BY7  mixer  plate.  Be  sure  to 
leave  room  for  the  new  driver  capacitor  and 
bracket.  This  capacitor  should  be  installed 
last— refer  to  the  photos  and  circuit  diagrams 
for  connections  and  layout.  The  new  crystal 
switch  mounts  in  place  of  the  time  switch. 
Assembly  of  the  final  output  circuit  will 
recjuire  installation  of  a  new  coil  with  a 
better  blocking  capacitor.  Start  by  installing 
the  original  neutralizing  capacitor^  modi- 
fied plate  choke  and  original  dc  bypass  ca- 
pacitor; position  the  parts  as  shown  in  the 

photo. 

Modify  the  large  loading  capacitor  by  dis- 
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ADJUST    FOR    AM 


CARRfCR    BALp 
COMTfiOL 


5k 


47  k 


RELAY  CONTROL 
tXMIT) 


Fig,   3-    Wiring    the    new   function    switch,    S-2    is    a 
double   pole,  four  position  rotary  switch, 

connecting  the  front  half  of  the  dual  section. 
Use  only  the  rear  section.  Remove  two  plates 
from  the  rotor  and  stator  of  the  plate  tuning 
capacitor  and  install  the  final  tank  coil. 
Use  a  brass  strap  from  tlie  stand-off  to  the 
plate  tuning  capacitor.  Bend  a  "U"  in  the 
blocking  capacitor  bracket  and  install  the 
new  blocking  capacitor.  Also  use  a  strap 
from  tlie  plate  tuning  capacitor  as  before. 
Parasitic  chokes  must  be  used  in  the  plate 
leads  or  the  final  will  be  unstable.  Check 
back  through  all  the  wiring  to  insure  that 
no  wiring  errors  have  been  made.  Be  sure 
all  bypass  capacitor  leads  and  socket  pin 
grounds  are  very  short*  Use  neat  workman- 


The  new  50  MHi  final  annplifier  showing  placement 
of  parts  including  the  relocated  rf  choice.  The  sma 
variable    capacitor   is    connected    m    series    with    th 
original  neutralizing  capacitor* 
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Fig*  4  New  filament  circuit  for  the  modified  SW 
— all   others   are   original. 

ship.  Install  the  second  mixer  and  driver 
plate  timing  capacitor  with  a  bracket,  con- 
nect leads  to  the  proper  coils  and  install  the 
front  panel 

Receiver  modifica+ions 

Since  no  room  was  available  on  the  main 
chassis  for  the  new  r£  and  mixer  stages, 
the  6  meter  front-end  and  mixer  were  built 
on  a  small  sub-chassis  and  attached  to  the 
VFO  housing,  Tliis  front-end  consists  of  a 
6CW4  cascode  rf  amplifier  and  a  6CW4  mix- 
er. The  local  oscillator  energy  is  injected  rato 
the  6CW4  cathode  across  a  47  ohm  resistor, 
'A  double  tuned  output  feeds  the  grid  of  the 
original  12BE6.  The  6BA6  was  originally 
used^  but  I  found  that  the  receiver  had  too 
much  gain  and  excessive  background  noise. 
By  eliminating  the  6BA6  (V5)  and  feeding 
tlie  first  mixer  directly  to  the  12BE6  mixer, 
the  overall  receiver  gain  is  ideal.  A  very 
weak  signal  can  be  copied  as  well  as  on  the 
more  elaborate  equipment  I  have  available* 
The  14  MHz  bandpass  coupler  must  still  be 
used  between  the  two  mixers  for  rejection  of 


The  new  local  oscillator  and  driver  tubes  and  crystal 
sockets  are  mounted  below  the  meter.  The  extra  hole 
in  the  foreground  was  evidently  punched  by  a 
previous  owner.  Hole  In  the  final  compartment  wall 
was  for  the   original  final   socket. 


120.  The  tubes   mdicafed   by  an  asterisk  are  added 

unwanted  signals.  A  length  of  50  ohm  coax 
is  used  to  couple  the  local  oscillator  injec- 
tion and  if  output.  The  final  output  tank  also 
serves  as  the  receiver  input.  Coupling  to  the 
6CW4  grid  is  provided  by  two  3  pF  capaci- 
tors. On  transmit  tlie  6CW4  is  cut  off  by 
switching  bias  to  the  grid  as  is  done  in  tlie 
original  circuit. 

By  refeiTing  to  the  chassis  layout  and 
chcuit  diagram,  tlie  new  front-end  can  be 
built  and  checked  out  prior  to  installation. 
This  completes  the  receiver  changes  except 
for  the  AGG   and   audio  modifications, 

AGC  and  audio  modLfication 

As  most  persons  know^  the  single  band 
Swan  has  no  AGO  circuit  or  audio  level  con- 
trol. With  no  control  to  hold  the  audio  level 
at  a  pleasant  volume,  a  loud  signal  blasts  the 
operator  out  of  his  shoes  before  he  can  get 
the  rf  gain  turned  down.  After  using  the 
transceiver  a  few  days  like  this,  I  decided 
something  had  to  be  done* 

In  the  original  SW  120  the  12AV6  (V15) 


The  50  MHz  front  end*  The  two  tubes  on  the  left 
are  the  cascode  rf  amplifier.  A  3  pF  capacitor  con- 
nects from  the  feedth rough  on  the  final  compart- 
ment to  the  grid   of  the   rf  stage- 
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Undtar-chassis  view  of  the  modified  transceiver*  The 
local  oscillator  is  m  the  upper  right-hand  corner, 
final  sockets  bottom  right  and  mixer  plate  and  driver 
center  right.  The  new  driver  soctet  is  partially  hid- 
den by  the  double  tuning  capacitor.  The  ASC  cir- 
cuit is  next  to  the  VFO  dial  plate.  The  new  volume 
control  and  power  switch  are  in  the  upper  left-hand 
corner* 

is  a  tune-up  oscillator  wliich  generates  a 
lot  of  excessive  noise  when  tuning.  This 
stage  was  converted  to  an  AGC  amplifier. 
Some  early  transceivers  didn't  have  this  os- 
cillator. 

The  AGC  svs teni  used  is  an  audio  deriv^ed 
metliod.  The  audio  signal  Is  sampled  from 
the  plate  of  the  product  detector  and  am* 
pUfied.  Final! \%  it  is  converted  to  a  minus 
dc  voltage  which  is  proportional  to  the  audio 
level.  This  voltage  is  than  fed  to  the  grids 
of  die  tubes  to  be  controlled. 

In  this  case  the  first  rf  and  second  if 
stages  are  controlled  with  the  AGC  loop. 
This  allows  the  rf  gain  to  be  run  full  open. 
An  audio  volume  control  must  now  be  used 
to  adjust  the  audio  level.  The  original  rf 
gain  control  was  moved  to  the  hole  which 
was  occupied  by  the  on  and  off  switch.  The 
new    volume    control    witli    power    supply 


•-^MH 


Fig.  5.  Circuit  of  the  100  kHz  crystal  calibrator  for 
the  six  meter  Swan   120. 

switch  is  now  in  tlie  space  left  by  tlie  rf  gain 
control.  Two  signals  with  extreme  variations 
in  strength  now  sound  the  same  level  in  the 
speaker  and  very  little  popping  or  distortion 
is  noticed  even  on  loud  signals. 

The  50k  pot  marked  AGC  threshold  should 
be  adjusted  with  tlie  antenna  connected- 
adjust  the  control  to  giv^e  a  residual  voltage 
of  -0.3  volts  and  a  httie  kick  on  background 
noise  from  autos  or  static. 

Tlus  AGC  circuit  works  much  better  than 
any  other  version  that  I  tried.  I  find  it 
hard  to  give  signal  reports  because  most 
signals  now  sound  the  same  stiength*  As 
stated  previously,  the  quality  of  the  stations 
received  are  still  very  good  regardless  of 
the  signal  level  and  I  wouldn't  be  witliout 
AGC  control.  This  circuit  can  be  adapted  to 
aU  the  single  band  Swan  transceivers  whether 
modified  to  6  meters  or  not. 
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Fig.  6.  Audio  derived  AGC  system  for  the  SW   120,   This  circuit  is  equally  applicable  fo  other  single-band 
Swdnsp 
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Fig.  7,  Chassis  for  the  6-meter  cascode  rf  amplifier 
and  mixer  circuitry. 

Miscellaneous  changes 

A  new  function  switch  is  shown  in  the 
circuit  diagram.  This  will  allow  the  oper- 
ator to  insert  carrier  for  different  modes 
by  simply  tmning  the  switch.  Fixed  resis- 
tors are  selected  for  AM  and  tuneup  modes. 

A  caHbrator  was  installed  for  checking 
calibration.  This  switch  is  mounted  in  place 
of  the  old  transmit-receive  switch. 

Adjus+ment  and  operation 

Transmitter  section 

Preset  all  coils  with  a  grid  dip  meter, 
disconnect  the  final  screen  and  plate  volt- 
ages,  and  check  to  be  sure  there  are  no 
short  circuits  and  wiring  is  complete.  Apply 
power  and  with  tlie  grid  dip  nieter  in  the 
diode  position,  tune  the  local  oscillator  and 
buffer  for  maximum  output  indication,  Tuin 
on  the  transmitter^  insert  carrier  and  adjust 
the  mixer  and  driver  plate  coils  for  maximum 
output  at  6  meters.  Set  the  VFO  dial  to 
the  center  of  the  range  and  peak  up  the  14 


TO  P3N  e 
V12 


sf^MOVE   RF  SAtN  TO  OFF-ON    POSITION 

MOUNT  CONTf^OL   iN  HOLE  f^ARK€0   VOLUME 

Fig«  8»  New  audio  volums  control  circuitry* 


MHz  bandpass  coupler  for  highest  level  at 
6  meters,  Connect  a  voltmeter  across  the 
10k  bias  resistor  feeding  the  grids  of  the 
final  tubes  and  again  adjust  aU  coils  for 
maximum  voltage  on  the  meter. 

Check  to  be  sure  tlie  output  is  on  6  meters. 
The  driver  tuning  capacitor  should  be  set 
at  near  maximum  capacitance  for  the  low 
end  of  the  band— this  wiU  allow  coverage  of 
2  MHz  or  gi^eater  range.  All  coils  should 
be  peaked  several  times  to  make  suie  maxi- 
mum output  is  obtained. 

Neutralization 

Connect  a  detector  probe  and  VTVM  to 
the  final  output  jack.  With  the  screen  and 
plate  voltages  disconnected  apply  drive  to 
the  final  and  adjust  the  final  plate  and  out- 
put capacitors  for  maximum  reading.  Next 
adjust  the  neutralizing  capacitor  for  mini- 
main  outpuL  Check  to  make  sure  the  capaci- 
tor is  not  completely  open  or  closed— it 
should  be  in  the  center  range  and  the  output 
reading  low  in  relation  to  the  original  leveL 
Now  the  screen  and  plate  voltages  can  be 
applied  and  carrier  inserted.  Pealc  the  driver 
tmiing,  connect  the  output  into  a  good  load, 
and  tune  up  the  final  to  about  230  niA  with 
full  drive. 

Receiver 

The  new  front-end  should  be  adjusted  for 
maximum  gain  before  mounting  to  the  VFO 
housing.  Only  sUght  peaking  is  needed  for 
final  adjustments. 

The  crystal  calibrator  is  wired  with  a 
lead  run  into  the  final  compartment  and  posi- 
tioned about  one-half  inch  from  the  final 
tank  coiL 

Final  comments 

Tliis  ti'ansceiver  has  proved  to  be  a  very 
worthwhile  investment;  the  reports  are  ex- 
cellent and  it  does  a  fine  job.  The  final 
runs  the  same  power  as  most  other  trans- 
ceivers on  6  meters  and  will  drive  a  2  kW 
linear  with  power  to  spare.  It  makes  a  very 
handy  rig  for  portable,  mobile  or  just  general 
use,  and  the  Swan  power  supplies  can  still 
be  used  for  fixed  or  mobile  operation.  With 
6  meters  looking  up  for  the  next  few  yeai'S, 
the  VHF  operator  can  get  ready  for  lots  of 
enjoyment  from  tliis  conversion.  Get  your 
tools  out  and  get  to  work. 
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LINEAR  SYSTEMS  all  Solid-State 
Power  Supplies  n  are  built  by  the  com- 
pany most  experienced  in  designing 

mobile  power  supplies  for  the  amateur 
n  provide  higher  transmitter  power 
output  at  all  input  voltages  n  have 
multiple  output  voltages  to  operate  all 
transceivers  n  are  used  by  the  military 

without  added  ruggedization  □  have 

the  highest  efficiency 


Commander 


of  any  mobile 

rrCfrc  «■■'"■  ■  power  supply  on 

the  market  n  come         ^'"'"': 
complete  with  cables 
D  available  from 


12  Volts  DC 


dealers  throughout  the  country  □  n  n 
Commander  Model  $189.50  □  Century 
Models  $124.50— $149.50— $249.50 

ff^ LINEAR  SYSTEMS  INC. 

L^ 220  Airport  Boulevard,  Watsomille,  Calif,  95076  Tel  {408)  722-4177 


Military  Quartz  Crystals 
for  the  Radio  Amateur 


Mayrice    J.   Shumaicer   W0HYB 
3077  South  Hurley  Circle 
Denver,  Colorado  80227 


How  to  find  crystal  bargains 


Smplus  miUlaiy  quartz  ciystals  are  avail- 
able at  just  about  any  frequency  throughout 
the  low  and  high  frequency  portion  of  the 
radio  spectrum.  These  crystals  can  be  very 
useful  to  hams  and  are  available  at  modest 
prices  from  many  electronic  surplus  houses 
or  through  some  crystal  manufacturers  and 
dealers.  Surplus  crystals  can  be  put  to  many 
good  uses  including  transmitter  and /or  re- 
ceiver frequency  control^  band  pass  filters, 
frequency  standards  and  many  others. 


The  writer  has  gatliered  together  a  lot 
of  useful  data  on  military  quartz  crystals 
and  has  presented  it  in  tablular  form  (Tables 
1  and  2),  The  information  contained  in  the 
tables  was  derived  from  the  '*D"  revision 
of  the  Mih'taiy  Specification  MIL-C-309S, 
General  Specification  for  Quartz  Crystal 
Units.  The  table  does  not  reference  all  of 
tlie  69,  yes  I  said  69,  types  of  quartz  crystals 
used  by  the  military.  Rather,  only  the  more 
common  types  frequently  found  in  the  sur- 
plus markets  are  discussed. 


Military  Quartz  Crys+a    Holders 

Holder 
Type 

Pin 
Dia. 

Pin 
Spacing 

Holder 
Height 

Holder 

Thickness 

Holder 
Width 

HC.5/U 

0.156           1 

0.812                               2.205 

I.8E7 

1 ,594 

HC-6/U 

0.050 

0.486                             0.775              i 

0.3 1 7 

0.725 

HC-[0/U 

0.062 

N-A 

.055 

0.560 

N-A 

HC-13/U 

0.050 

0.486 

0.775 

0.317 

0.725 

HC-I8/U 

0.017 

0.192                I             0.530 

0.150 

0.402 

Note:  All  diminslons  ara  in  ioch< 

». 

Table   L  The  dimensions  of  popular  military  crystal  holders. 
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Military  Quarfe  Crystal  Types 

Item 

Military 
Type 

Holder 
Type 

FreqHency 
Range 

Oscillating 

Mode 

Toler* 
'    diiC0 

Reso- 
nance 

Drive 
Level 
(mW) 

Teinper«»ture 

Range 
[degrees   C) 

1       CR-I5B/U 

HC-5/U 

e0.200KC 

Fundamental 

-«-.oi 

Parallel 

—            I    —40  to +70 

2 

CR.i6B/U 

HC-5/U 

80-200  KC 

Fundamental 

±.01 

Series 

—40  to  +70 

3 

CR-I7/U 

HC-IO/U 

1 5-25MC 

3rd  Ovartonq 

-^.005 

Series 

— 

-f  60  to  +  80 

25-50MC 

5th  Overton© 

4 

CR^I8A/U 

HC-6/U 

0.8-20MC 

Fund  a  mental 

it.005 

Parallel 

5-10 

—  55  to +  105 

5 

CR-:9A/U 

HC-6/U 

0.8.20MC 

Fundamental 

-+-.005 

Series 

5-10 

—  55  to +  105 

6 

CR-23/U 

HC-6/U 

I0-52MC 

3rd  Overtone 

-H,005 

Series 

— 

—  55  to +105 

52-75MC 

1    5th  Overtone 

7 

CR.24/U 

HC- 1 0/U 

I5-2SMC           3rd  Overtone 

±.005 

Series 

—  55  to +105 

25.50MC 

5th  Overton© 

8 

CR-25A/U 

HC-6/U 

200-500KC 

Fundamental 

-^.01 

Series 

— 

—40  to +85 

9 

CR.26A/U 

HC.6/U 

200-500KC 

Fundamental 

-^•002 

Series 

— 

75  It  5 

io 

CR.27A/U 

HC.6/U 

O.8-20MC 

Fundamental 

±.002 

Parallel 

2.5-5 

75  ±5 

II 

CR-28A/U 

HC-6/U 

0.8-20MC 

Fundamental 

-*'.002 

Series 

2.5-5 

75^-5 

12 

CR-29A/U 

HC.5/U 

80-200KC 

Fundamental 

-HX02 

Parallel 

— 

75^5 

13 

CR-30A/U 

HC-5/U 

80-2  00  KC 

Fundamental 

±X02 

Series 

— 

75  ±5 

14 

CR-3I/U 

HC-6/U 

l-IOMC 

Fundamental 

-^,005 

Parallel 

— 

—55  to +90 

15 

CR.32A/U 

HC-6/U 

fO-52MC        1    3rd  Overtone 

-+:.0O2 

Series 

— 

75-^  5 

52-75MC       1    5fh  Over+one 

16 

CR-33A/U 

HC-6/U 

0.25MC 

3rd  Overtone 

-^.005 

Parallel 

2-5 

—  55  to +105 

17 

CR.35A/U 

HC-6/U 

0.8-20MC 

Fundamental 

±,D02 

Series 

2.5-5 

85  ±5 

18 

CR.36A/U 

HC-6/U 

0,8-20MC 

Fundamental 

±.002 

Parallel 

2,5-5 

85  ±5 

19 

CR.37A/U 

HC-t3/U 

90-25CKC 

Fundamental 

-+-,02 

Parallel 

—  40  to  +70 

20 

CR-38A/U 

HC-I3/U 

t6-IOOKC 

Fundamental 

H-.0I2 

Parallel 

— 

—40  to +70 

2) 

CR-42A/U 

HC.I3/U 

90-2  50  KC 

Fundamental 

^.003 

Para He 



75 -f- 5 

22 

CR-43/U 

HC.I6/U 

80-860KC 

Fundamental 

±.01 

Parafle 



—  30  to +75 

23 

CR-AA/U 

HC^/U 

I5-20MC 

3rd  Overtone 

-t-.002 

Parallel 



85  ±5 

24 

CR-45/Lf 

HC-6/U 

455KC 

Fundamental 

-t-.02 

Series 



—40  to  +70 

25 

CR-46A/U 

HC-6/U 

200-500KC         Fundamental     | 

±.0! 

Parallel 



—40  to  +85 

26 

CR-47A/U 

HC-6/U 

200-500KC 

Fundamental 

-*-.002 

Parallel 

—               75-^5 

27 

CR-48/U 

HC-6/U 

800-3000  KC 

Fundamental 

^.008 

Parallel 

—  55  to  +90 

28 

CR-50A/U 

HC-I3/U 

16-IOOKC      1 

Fundamental 

±,012 

Series 

_                _4Dto+70 

29 

CR-5IA/U 

HC-6/U 

I0-6IMC 

3rd  Overtone 

±.005 

Series 

20.0 

—  55  to  +  105 

30 

CR-52A/U 

HC-6/U 

10-6  IMC 

3rd  Overtone 

H-.005 

Series 

2-4 

—  55  to  +  105 

31 

CR-53A/U 

HC.6/U 

50-87 MC           5+h  Overtone 

±,005 

Series 

20.0 

—  55  to  +105 

32 

CR.54A/U 

HC.6/U 

50-1 25MC         5th  Overtone 

-^.005  j 

Series 

2.0 

—  55  to  +105 

33 

CR-56/U 

HC-I8/U 

17^1  MC 

5th  Overtone 

-*-,005 

Series 

2.0 

—55  to +105 

5^ 

CR-56A/U 

HC-I8/U 

50-I25MC 

5th  Overtone 

±.005 

Series        2.0           |   —  55  to  + 105 

1 

Table  2*  Operating  characteristics  of  popufar  mitltary  quartz  crystals. 


Tlie  next  time  you  visit  your  local  siuplus 
store  on  a  crystal  bu>ing  spree,  bring  along 
tlie  tables.  You  will  find  that  they  will  be 
very  useful  as  you  rummage  through  the  bins. 

Table  1  can  be  used  when  selecting  the 
crystal   type   to   match   a  particular   socket 


and  vice  versa.  Table  2  provides  much 
needed  infoimation  for  designing  the  oscil- 
lator circuit  of  a  receiver  or  transmitter  or 
when  trying  to  select  an  appropriate  crystal 
oven. 

.  .  .  W0HYB 
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Converting  the  BC-728 


A  low  frequency  superhet  receiver  for  160,  80  and 
40  with  a  very  attractive  price* 


One  of  the  items  you  can  sometimes  find 
on  the  surplus  market  is  the  BC-TES  receiver, 
a  six  tube  superheterodyne  battery  operated 
unit  for  shoulder  carr>ing.  This  unit  is  adver- 
tised by  several  dealers  for  the  amazing  price 
of  $7.95! 

It  is  possible,  for  a  bit  extra,  to  buy  the 
units  complete  with  antenna^  wet  battery  and 
charging  cable.  This  antenna  is  a  good  deal 
if  you  are  going  to  use  the  unit  for  portable 
use,  the  most  logical  application.  This  plugs 
into  the  antenna  jack  on  one  side,  has  a 
heavy  cable  witli  shoulder  strap  on  it  and 
the  antenna  fastens  to  the  other  side  of  the 
case,  Tlvus  the  antenna  feedline  is  used  for 
the  shoulder  carrying  harness.  The  antenna 
is  telescoping  for  easy  portability* 

The  case  is  rugged  and  most  units  are 
waterproof*  If  you  have  a  selection  you  might 
pick  out  one  with  a  sliding  cover  over  the 
loudspeaker  which  would  be  very  handy 
should  you  leave  it  out  in  the  rain  on  Field 
Dav. 

The  receiver  has  fom*  pushbuttons  inside 
to  select  the  received  channeL  Channel  one 
tunes  from  2.0  to  2,6  MHz,  channel  two  from 
2,6  to  3*5  MHz,  cLuimel  tliree  from  3.5  to  4.5 


MHz,  and  channel  four-  from  4.5  to  6  MHz, 
While  this  was  designed  as  a  fixed  channel 
receiver,  you  will  find  that  there  are  tuning 
knobs  right  below  each  push  button  for  tun- 
ing the  channeL  Thus,  if  you  want  to  use  the 
receiver  for  amateur  use  you  can  tune  chan- 
nel one,  with  a  little  padding,  to  the  160 
meter  band.  Once  you  have  peaked  up  the 
antenna  and  rf  knobs  you  only  have  to  tune 
the  oscillator  knob  to  cover  the  band. 

Applications 

For  amateur  band  reception  it  is  simple  lo 
slightly  retune  channel  one  for  160  meters. 
Channel  three  covers  75  meters  as  it  stands, 
and  channel  four  can  be  retuned  to  cover  40 
meters  quite  easily. 

Boating  enthusiasts  (or  friends  of  boating 
enthusiasts)  will  find  channel  one  worth  more 
llian  the  price  of  the  whole  miit  for  it  covers 
the  ship-to-shore  bands  and  really  brings 
them  in  with  a  wallop. 

People  having  an  interest  in  time  and 
frequency  standard  signals  (astronomy,  piano 
tuning,  watch  adjustment,  event  timing,  etc.) 
will  fit  id  the  receiver  ideal.  Channel  one 
brings  in  WWV  on  2.5  MHz,  channel  two 
tunes  CHU  on  3335  kHz,  channel  four  tunes 
WWV  on  5  MHz,  and  charmel  three  can  be 
retnned  to  bring  in  CHU  on  7335  kHz,  At 
least  one  of  these  should  be  available  at  aU 
times  of  the  day  or  night 


Con 


version 


Inside  the  BC-728*  Note  the  large  amount  of  elbow 
room.   No   crowding   like   most   surplus    gearl 


Unless  yoti  are  interested  in  wet  nursing 
a  wet  batter)^  it  is  a  good  plan  to  forget 
llic  1)t*aiitifnl  vibrator  power  supply  built 
into  the  case.  This  is  designed  to  work  with 
a  2  volt  midget  wet  battery  (*'Keep  upright 
when  charging").  There  is  also  a  charging 
circuit  with  an  external  plug  to  go  to  a  six 
or  twelve  \^olt  battery.  If  you  get  the  charg- 
ing cable  it  should  come  with  the  battery 
clips. 

Should  you   agree  tliat   dry  batteries  are 
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far  better  than  wet  (when  one  is  inclined  to 
forget  about  charging)  then  you  can  follow 
the  next  instructions.  If  you  are  planning 
to  use  the  receiver  for  long  periods  then 
the  wet  battery  would  be  a  b(^tter  deal,  but 
for  short  periods  of  use  dry  batteries  are 
ideal. 

Step  one:  remove  the  power  unit.  Unscrew 
all  of  the  bolts  you  can  see  coming  through 
the  outside  case,  bottom,  top,  back,  and  sides. 
Open  tlie  case  and  unscrew  the  knurled  screw 
liolding  the  antenna  plug.  This  plate  is  also 
held  bv  two  small  knurled  knuts  which  will 
probably  take  a  pliers  to  looseii.  Lift  llie 
plate  out  and  let  it  dangle.  Unplug  the  power 
plug  and  gendy  lift  tlie  whole  powder  supply, 
easing  it  out  of  the  compartment.  There  is 
a  little  finger  that  extends  into  the  power 
supply  from  the  back  of  the  case  which  will 
keep  the  unit  from  slipping  out  easily.  You 
will  have  to  work  it  out.  Pai*  for  getting  the 
unit  out,  coimting  all  the  screws  and  antenna 
plate^  is  six  minutes* 

The  power  unit  can  be  relegated  to  the 
"junk  box"  for  possible  ravagement  on  future 
construction  sprees.  There  are  a  lot  of  real 
nice  goodies  in  it  so  don't  give  it  the  heave- 
ho. 

Power  cdble 

Your  choice:  remave  the  power  connector 
socket  from  tlie  power  unit  and  cunnect  the 
batteries  to  this  or  else  remove  the  plug  from 
the  wiies  and  connect  them  dirpctly*  If  you 
decide  to  deplug  the  power  line  then  keep 
track  of  the  wires  and  connect  them  the  same 
as  you  would  witJi  the  plug. 

Batteries 

A  number  6  dry  cell  is  b^t  for  tha  fila- 
ments* They  draw  300  mA  at  1,5  volts,  whicli 
will  run  down  a  flashlight  cell  pretty  fast. 
And  besides,  there  is  plenty  of  room  for  the 
larger  cell,  A  small  67)4  volt  portable  radio 
battery  \vill  give  more  power  than  you  need 
for  the  B  plus  and  the  drain  is  only  7  mA. 
so  even  the  small  #VS-016  batteries  will 
give  good  life.  You  will  also  need  a  bias 
supply.  Since  tiiere  is  no  cxirrent  involved 
here  vou   can   use   small   transistor  radio   or 

■V' 

pliotoflash  batteries.  You  will  need  about  7 
volts,  so  a  7}g  or  9  volt  battery  will  do  fine, 
Penlight  cells,  soldered  in  series  ire  excellent 
and  inexpensive, 

Re+unrng  the  channels 

Once  you  have  goUen  the  receiver  working 
and  have  checked  out  i*l!  the  channels  vou  are 


ready  to  retune.  Let  us  take  one  specific 
channel  and  go  through  the  process.  For 
instance,  if  we  want  to  move  channel  three 
so  it  will  cover  the  40  meter  band,  here 
is  what  we  will  have  to  do. 

Since  you  will  be  about  doubling  the  fre- 
quency of  the  channel  you  will  have  to  re- 
move about  half  of  the  windings  from  the 
three  coils  in  tliat  channel  Remove  the 
shield  can  over  the  antenna  coils  and  cut  the 
connections  to  coil  3.  The  four  small  tongues 
can  be  bent  back  from  the  bottom  of  the 
coil  form  to  release  the  coiL  It  is  easier  to 
remove  turns  when  you  have  the  coil  right 
out  there  in  your  hand.  Unwind  half  of  the 
turns  from  the  terminal  end  of  the  coil.  Don't 
be  afraid,  make  it  a  good  generous  half  or 
you  may  have  to  pull  it  back  out  and  pull 
off  some  more.  Resolder  the  wire  end  of  the 
coil  to  the  terminal  and  put  the  form  back 
into  the  set.  Once  the  coil  is  soldered  back 
in  the  circuit  you  can  make  sure  you  hit  the 
right  spot  by  checking  it  with  a  grid-dip 
meter  and  tuning  the  shig  to  both  extremes 
to  find  out  the  new  range  of  the  antenna  cir- 
cuit 

Be  very  careful  of  the  bottom  end  of  the 
coil  for  if  you  should  break  the  wire  going 
from  the  tenninal  to  the  bottom  of  the  coil 
you  will  have  problems.  The  coil  is  wound 
witli  every  olher  turn  overlapped  so  tliat  it 
is  extremely  difficult  to  un\\ind  a  turn  or 
two  from  the  bottom  of  die  coil  in  order  to 
give  you  enough  wire  to  reach  back  up  to 
tlie  terminal.  Better  careful  than  sorry,  to 
coin  a  phrase. 

Step  tw^o  is  the  rf  stage.  This  is  just  as 
easy  as  the  antenna  coii  Do  it  die  same 
way.  There  are  not  as  many  turns  on  this 
coil  so  you  will  only  have  to  pull  off  about 
30  turns  instead  of  40;  run  it  down  half 
way.  Dip  this  one  too  if  you  have  the  instiu- 
ment.  Order  a  dipper  if  you  don't  have  one 
so  >oull  be  in  better  shape  for  the  next 
conversion  vou  trv,  Everv  ham  shack  should 
have  a  dip  meter. 

Now  comes  the  p-d-r  (piece  de  resistance), 
the  oscillator,  Ihis  coil  is  well  shielded  and, 
short  of  major  surgery,  you  haven't  a  prayer 
of  grtting  the  coil  out  to  w^ork  on.  So? 
So  work  on  it  in  the  set.  Warning:  be  care- 
ful But  don't  worry,  even  if  you  louse  every- 
thing up  you  can  get  back  out  of  the  predica- 
ment in  a  few  minutes.  Clip  the  wires  going 
to  the  coil  terminals  from  the  set*  Then  clip 
the  terminal  board  so  that  the  two  terminals 
are   free.   Next  pry   out  the   circular  piece 
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Over  275.000  QTK's  in  the  US.  edftion 
Over  T 27,000  SXWs  in  the  OX  edition  . 


$5.95 
$3.95 


See  your  favorite  dealer  or  order  direct  (add  25c  for  mail- 
ing in  U.S.,  Possessions  &  Canada.  Elsewhere  add  SOc). 
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Radio  Amateurs  Reference  library 
of  Maps-Order  Your  Set  Today! 
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Dept.  B,4844  W.  Fullerton  Ave.. 


that  keeps  you  from  seeing  down  into  the 
coiL  Watch  yourself  on  this  move  for  you 
can  break  off  one  of  the  ^^d^es  of  the  coil 
which  come  through  the  two  holes  in  the 
circular  piece.  Tlie  upper  teraiinal  (on  the 
rf  coil  side)  is  the  bottom  end  of  the  winding. 
Lay  that  over  the  coil  shield  out  of  the  way. 
Now  reach  down  with  a  midget  screwdriver 
antl  pull  off  the  tape  from  the  top  of  the 
coiL  With  that  off  you  can  unwind  the  coil 
turns  freely.  Full  off  33  turns.  If  you  lose 
count  don't  w^orry  about  it  You  can  stop  at 
any  time  and  resolder  the  wires  into  the 
circuit  and  see  where  tlie  oscillator  is  perking 
by  turning  on  the  set  A  dipper  w^on't  give 
you  much  indication  due  to  the  coil  shield. 

When  checking  for  oscillator  range  it  is 
handy  to  have  a  signal  generator  on  hand. 
This  is  another  pretty  basic  piece  of  test 
equipment  for  the  well  run  ham  shack.  Lack- 
ing this  basic  unit  you  can  always  time  in 
a  distinctive  signal  and  hunt  for  it  on  your 
regular  all-wave  receiver.  Good  heavens, 
don't  you  even  have  that? 

Wlien  you  are  all  througli  pruning  the  coils 
it  wouldn*t  hurt  any  to  paint  on  a  bit  of 
coil  dope  to  liold  tliem  together, 

\\  hat's  that  Elmer?  You  say  you  broke  the 
wire  on  the  oscillator  coil  and  don't  know 
what  to  do.  Well,  in  that  case  you  can  pull 
off  all  the  wire  from  this  coil  and  scrape 
the  form  as  clean  as  you  can.  Then  you  wind 
lip  a  new  coil  for  yourself  out  of  #31  enamel 
covered  wire  (or  #29,  30,  32  etc*)  and  shp 
it  over  the  form,  holding  it  in  place  with  the 
aforementioned  coil  dope*  About  35  tiniis 
sliould  do, 

Anienna 

The  AN-7t5-C  antenna,  which  w^as  designed 
fui  the  BC-T28,  is  tlie  best  deal,  but  you  may 
have  some  trouble  locating  it.  For  some  ob- 
scure reason  the  antennas  seem  to  have  gone 
one  way  and  tlie  receivers  another,  though 
both  are  avaikible  in  quantity.  Should  you 
decide  for  one  rei^son  or  another  to  do  with- 
out the  AN-75-C  you  can  get  fine  results  by 
connecting  a  short  length  of  wire  to  a  Motor- 
ola type  plug.  Fifteen  feet  works  w^eD.  You 
can  cod  this  up  and  carry  it  inside  the  set 
when  not  in  use  and  then  fling  it  up  into 
a  nearby  tree  or  house  for  operation.  Or 
you  can  put  a  clip  on  tlie  end  of  the  wire  and 
connect  onto  more  ambitious  wires.  Wlien 
changing  antennas  remember  to  open  up  tlie 
set  and  retune  the  antenna  circuit  for  max- 
imum volume. 
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CEIVER 


get  rolling! 

WE  NEED 
TRADE  INS! 


COLLINS  KWM.2 
5l6r2  AC  pow/sup 
MP- 1  DC  pow/sup 
3510-2   mobite   mcuni 

DRAKE  TR-4 

AC4 — AC  p/s 

DC3 — DC  p/s 

MS4  Speaker 

MMK-3   mobile  bracket 

EICO  753  Kit 

EICO  753  wfred 

(MobilB   brackefi   inc.] 
75 IK  AC   pow/sup    (Kit) 
75 1 W  pow/sup    (Wired J 
752K   DC  pow/sup    (Kit) 
752V/  DC  pow/sup    (Wired) 

HALLICRAFTERS  SR500 

P500  AC  pow/sup 
P500  DC  pow/sup 
MR-500  mobile   mount 

NATIONAL  200 

(Mobile  brackets  inc.) 
AC-200  AC  pow/sup 
PSI50-i2  DC  pow/sup 


$1  150.00 
153.00 
198.00 
120.00 

$  599.95 

99,95 

149.95 

19.95 

6.95 

$   189.95 
299.95 

79.95 
1 09.95 

79.95 
109.95 

$  399.95 

119.95 

149.95 

14.95 

$  359.00 

75.00 
99.50 


SWAN  350 

$  420.00 

(Mobile  brackets  inc.) 

II7XC  AC  pow/sup 

95.00 

14-117  DC  pow/sup 

[30.00 

I4X   DC  Module 

65.00 

SV/AN  250  6Me+ers 

325.00 

(Uses  sdme    p/s  as 

350] 

I  will  ship  to  you  freight 
free!  Write  to  me  for  top 
trade-in  allowance! 

MISSION  HAM 
SUPPLIES 


3316  Main  Street 

Riverside  3,  California  9250t 

Phone  683-0523  (area  code  114) 


LINEAR 
ANPllFIEft 


Complete   wtfh 
Eimac  3-10002 


S79500 


RF  secHon   only, 
with  tub©         $495 

Power   Swpply, 
separata  $300 


Full  power  Input  of  2  (CW  PEP  SSB— 1000  DC  Wdfis 
CW-AM-RTTY,  More  than  20  mportant  advanced 
features.  New  HD  tank  gives  more  output,  especially 
on  10  meters.  More  TVI  suppression.  Most  any  exciter 
can    drive   to  full   output.   220/fl5   VAC   operatioi 
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I 
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MISSION   HAM   SUPPLIES 

3316  Main  Street,  Riverside,  Caiti  9250! 

Send  spec  sheet  on  BTI  Linear. 
QUOTE  trade  allowance  and  terms* 
Please  send  latest  HAM  flyer. 
Put  me  Oft  j^ogr  malMng  list. 


ORDfH 
TODAY 


NAME 


I   Address 


[please  print) 
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Power  supply.  The  piciure  was  taken  with  IKord 
Pan  F  film  in  +h©  4  i  5  inch  camera.  There  was  on© 
spotlight  overhead* 


tiiftf 


Bottom  view  of  power  supply.  The  camera  used  wai 
a  Cannon  FX  with  a  SO  mm  lens.  Photofloods  in  re- 
flectors, no  diffusion,  Tri  X  film. 


W.   R.   McCullagh   VE3DAN 
McCullagh  Studio 
73  Simcoe  Street 
Toronto,  Ontario,  Canada 


Photographing 

your 

Electronic  Gadgets 


Underneath  the  power  supply*  The  4  it  5  Inch  camera 
was   used,  with  diffused   lighting. 


Practically  every  article  in  radio  publica- 
tions uses  at  least  one  photograph.  Some  of 
tlaese  are  good,  some  are  excellent— but  a 
lot  of  them  are  poor.  Yet  I  have  never  seen 
an  article  on  how  to  photograph  equipment 
properly^  so  here  goes. 

The  amateur  writing  about  his  electronic 
gadgets  is  naturally  going  to  use  whatever 
camera  equipment  he  has.  If  he  did  have  a 
choice  of  equipment  what  would  be  best? 
A  large  view  camera  with  tilting  front  and 
back,  even  if  it  is  an  old  one,  is  tops;  with 
tin's  he  is  able  to  correct  comerging  verticals. 

The  professional  photographer  uses  a  4 
X  3  or  8  X  10  inch  camera,  but  it  is  possible 
to  take  good  photographs  vidth  a  box  camera. 
A  tripod  or  camera  stand  is  a  must,  the 
heavier  and  sturdier  the  better. 

Almost  any  lens  %vill  take  a  good  photo- 
graph when  closed  down,  as  it  should  be 
to  get  everything  in  focus.  For  the  small 
camera  a  long  fpcus  lens  is  best,  except 
for  detailed  close-ups. 

Lights  don't  need  to  be  elaborate;  photo- 
floods  in  reflectors,  reflector  floods  and  even 
an  ordinary  lamp  hand  held  is  quite  usable, 
as  is  the  ordinary  room  lighting.  Flash  lamps 
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Balanced  transistor  amplifief  for  photovoltaic  call 
light  meter*  This  shot  was  taken  with  a  4  x  5  Inch 
cannera. 


aren't  very  good  and  electronic  flash  isn*t 
much  better  unless  yon  really  know  what 
you   are  doing. 

As  the  camera  should  be  on  a  stand  or 
clamped  to  something  solid,  fast  film  isn't 
necessary.  For  a  small  camera  slow^  fine  grain 
film  usually  makes  a  better  enlargement,  al- 
though some  of  the  newer  fast  films^  such  as 
Kodak  Tri  X,  are  excellent  Don't  forget  tlie 
exposure  meter;  most  camera  users  have  one 
and  should  know  how  to  use  it. 

If  you  are  using  a  view  camera,  don't  for- 
get that  a  close-up  photo  requii^es  more  ex- 
posure. See  your  camera  manual  regarding 
this.  This  is  needed  because  of  the  additional 
bellows  extension. 

For  a  background,  use  a  white  card  or 
miwrinkled  white  paper  available  from  art 
supply  houses. 

Most  editors  like  a  large  piint^  preferably 
8  X  10  inches,  so  an  enlarger  is  needed  un- 
less a  friend  or  di^ug  store  is  making  the 
prints. 
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Higti    voltage    flash    unitt    with    protective    cover.    A 
4x5  fnch  camera  with  two  diffused  lights  was  used« 


Closeup  of  a  balanced  transistor  amplifier.  The  cam- 
era— Edixa  refteXi  with  a  Novoflex  35  mm  lens.  TrI  X 
film. 


Reflectors  to  lighten  up  shadow  areas  may 
be  white  cards  or  even  a  newspaper  and 
some  diffusing  material  such  as  tracing  paper 
or  cloth,  although  glass  cloth  is  the  preferred 
material. 

Looking  over  a  number  of  radio  maga2anes 
the  most  common  faults  in  the  photographs 
seem  to  be  blurring^  probably  due  to  im- 
proper focusing  or  movement  of  the  camera; 
and  brunt  out  faces,  due  to  having  a  flash 
on  the  camera  too  close  to  the  subject.  We 
musn't  rule  out  poor  engraving  and  printing, 
over  which  the  photographer  has  no  control. 
However,  if  the  prints  submitted  aren't  over- 
ly contrasty  or  soft  and  mushy,  but  are  sharp 
and  have  a  full  range  of  tones  from  lights 
to  darks,  the  chance  of  good  reproduction  is 
good. 

Which  brings  up  to  the  subject  of  process* 


' '-srW.^?¥'w4  ■:  ■■ 


Inside  view  of  the  high  voltage  flash  unit.  The  large 
connector  is  used  because  of  extremely  high  currents 
which  may  peak  at  800  amperes  at  2500  volts-  Defi- 
nitely not  for  the  beginner. 
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In  si  do  the  50  watt  second  power  supply*  This  sup- 
plied the  power  to  take  this  photograph.  The  light 
was  harsh,  undiffused, 

ing.  The  film  and  paper  manufacturers  have 
spent  large  sums  of  money  working  out  the 
proper  processing  for  their  materials,  and  are 
anxious  to  have  you  get  the  best  results 
possible.  They  should  know  what's  best 
for  their  products,  so  it's  a  good  idea  to  follow 
the  instructions  in  the  package. 

To  sum  up.  Firstj  have  a  good  solid  sup- 
port for  the  camera.  Take  the  time  to  arrange 
tlie  subject.  Try  a  number  of  angles.  To  be 
sure  of  the  best  exposure;  take  a  few  extra 
shots  at  diDferent  speeds— film  is  cheap. 

If  possible  use  a  lens  of  longer  than 
"normal"  focal  length  to  get  better  perspec- 
tive and  possibly  a  short  focal  length  lens 
for  very  close  up  shots.  Use  a  small  aperture 
for  greater  overall  sharpness  and  use  fine 
grain  film  if  you  are  using  a  small  camera* 

Avoid  harsh  lighting,  and  over  or  under 
development  of  tlie  film.   Make  a  print  on 


The  flash  for  this  photograph  was  provided  by  the 
low  voltage  pow^r  supply  pictured.  4x5  inch  camera 
used. 

glossy  paper  with  full  tonal  range.  The 
editor  likes  lots  of  pictures. 

As  the  great  majority  of  my  work  is  done 
with  large  cameras,  and  as  they  were  avail- 
able and  I  feel  more  at  home  with  them.  I 
used  a  couple  of  Speed  Graphics,  one  with 
a  127  mm  Ektar  lens,  the  other  with  a  135 
mm  Zeiss  Tessar  lens.  There  is  no  discemiMe 
difference  in  results.  I  also  used  a  Cannon 
FP  Reflex  with  a  50  mm  and  135  mm  lenses 
and  an  Edixa  Reflex  with  a  Noflexar  35  mm 
lens,  which  wiU  focus  down  to  about  two 
inches  from  the  object. 

For  tlie  4x5  cameras  I  used  Ilford  FP3, 
a  fine  grain  film;  for  the  35  mm  cameras  I 
used  Kodak  Tri  X  film  and  UfordPan  F, 
an  extremely  fine  grain  film.  I  imagine  the 
editor  would  fiiid  the  Tri  X  acceptable, 
altliough  fairly  grainy.  1  doubt  if  this  would 
show  when  printed. 


Why  Fighf  Ohm's 
Law  and  Lose? 

An  article  by  KSHFT  in  the  October  1  ^ 
issue  of  73  described  a  simple  phone  patch. 
The  Htle  was  '%Vhy  Fight  Ohm's  LawF  Well, 
I  did— and  lost  It  was  a  big  himi  of  a 
ukesB,  So  John  WA4CUA  and  I  experimented 
and  came  up  with  the  circuit  shown.  I  used 
two  transformers  back  to  back  and  added 
rf  bj^passing,  I  have  had  several  requests  for 
a  drawing  of  the  patch  by  those  who  have 
heard  it  on  the  air, 

.  .  .  Roger  WilHams  WA4KWC 
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SWAN 


SWAN  r 


LOOK  at  your  low  Monthly  Payment 

AFTER  JUST  *5°-°  DOWN 


SWAN  350    80-IOm  Transceiver.  ..  ,  ..  .(14.98) 

SWAN  400    SO-IOin  -  No  VFO (14.98) 

SWAN  500    80-IOm  -  Deluxe,  .  .......  (17,69) 

SWAN  250    6m  Transceiver. ,  .  .  . (11 .55) 

Mark  I     IO-80m  Linear  -  less  tubes  , , .  (16.79) 
Mark  6    6m  Linear  -  less  tubes  ..,,,.,  (16.97) 

Two  3-400Z  Tubes  for  Mark  I  or  6 

I I7XC   AC  Supply  for  350/250 

I I7XB  AC  Supply  for  400.  ................. 

!4-l  17    I2v  DC  Supply  w/cable. ............ 

405X  MARS  Oscillator  -  less  crystals  ....,-, 

406 B  Small  Phone  Band  VFO 

410  Full-Coverage  VFO , 

210    6  Meter  VFO 

VX- 1    Plug-in  VOX  for  350  &  400 

SSB-2  Selectable  Sideband  kit  for  350  ..--..- 

22  Dual  VFO  Adaptor  for  350  &  400 

lOOkc  Calibrator  kit  for  350 

SOOkc  Calibrator  kit  for  250  *  •  • .  • - 

RC-2   Remote  Control  kit  for  400*  * ,  - .  -  - 

45  Swantenna  —  Manual *  *  •  * 

55  Swantenna  -*  Remote  Control 

Custom  Contour  Bumper  Mount 

Kwik-On  Antenna  Connector 


m     ¥    * 


S420.00 

420.00 

495.00 

325.00 

475.00 

475.00 

68.00 

95.00 

75.00 

130.00 

45.00 

75.00 

95.00 

120.00 

35.00 

18.00 

25.00 

19.50 

19.50 

25.00 

65.00 

95.00 

24.95 

3.25 


NOTE:  Above  are  listed  the  "Standard 
Swan  products  —  Below  are  listed  s 
Purpose  items: 

t4X    I2v  DC  Modute  w/cable 

I4XP  As  above,  but  Positive  Ground.  .. 
II7X  Basic  I  [7v  AC  Supply  ONLY.. 

230X   Basic  230v  AC  Supply  ONLY 

1 1 7  or  230vac  Line  Cord  (specify) 

8'  Cable  w/plug  (Supply  to  Transceiver) 
Cabinet  w/Speaker  &  AC  Line  Cord  .... 

230XC  230v  AC  Supply  for  350/250 

14-230    I2v  DC  Supply  w/230v  Basic  . . 
230XB  230v  AC  Supply  for  400 


-  E 
ome 


veryday" 
Special 


.if-. 


'     *     * 


■.#-*««• 


«     * 


*     4 


4     * 


$  65.00 

70.00 

65.00 

75.00 

5.00 

3.00 

30.00 

105.00 

140.00 

85.00 


AMATEUR 

ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin   53216 

Phone  (414)442-4200 

MfLWAUKEE    STORE    HOURS:  Hon  &   Fri  -  9  am  to  9  pm; 
Tyes,  Wed,  Thurs   -   9  am  to  5:30  pmi        Sat  -   9  am  to  3  pm 

IMPORTANT!-  Be  sure  lo  send  alt  Mail  Orders  and  Inquiries 
to  our  Milwaukee  store,  whose  address  is  shown  above,  VJSIT  — 
Please  do  not  write  the  following  Branch  stores  -  they  are  set  up 
to  handle  walk-in  trade  only. 


CHICAGO,  ILLINOIS 

6450  Milwaukee  Avenue 
Phone  (312)  763-1030 


ORLANDO,  FLORIDA 

19  Azalea  Pk.  Shpg.  Ctr. 
Phone  (305)  277-823  I 


CHICAGO  &  ORLANDO  STORE  HOURS:  Mon,  Wed.  Thurs  - 
12  xo  9  pm;   Tues  &  Fri  -  12  to  5:30  pm;    Sat  ~  10  am  to  A  pm 


MIMMMIMtMiMfc*^^^a«liimiMMllJ^Lli  rTiT,y.T,^.-^r'rr/"~-^^^~''~'~'-^^~^''^.'^^^^^^-  ■^■•^**-'^f-  v^  «■  v-:^ 
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SAVE  $50 


Purchase  any  new  Swan  transceiver  or 
linear  at  the  regular  price  with  no  trade-in 
and  you  may  take  a  $50.00  Credit  toward  i 

tthe   purchase   of  any  other  merchandise,  k 

04Je4^  ^oJa^  dialect 
ptjom  iUu  ad  ! 


TRADES  ?? 

GET  OUR 

DEAL  TODAY! 

Use  Handy 

Coupon 

Below 


Terry  Sterman,  W9D1A 
Proprietor 


Ray  Grenier.  K9KHW 
t^gV.  Mail  Order  Sales 


■  To:     AMATEUR  ELECTRONIC  SUPPLY 
I  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee.  Wisconsin   53216    #7 


I 
■ 
■ 


I  am  inlerested  in  the  following  new  equipment: 


1 1  have  the  following  to  trade:         (what's  your  deal?) 

I 

I — 


I  Ship  me  the  following  New  Equipment, 

I 

I 

J I  enclose  $ ^ 

!      □  C  0  D    □  1  year    □  2  years    Q  3  years 

■ 
Name 


I  will  pay  balance  (if  any) 


I 

I  Address 
I 

|Ciiy_ 


State 


Zip 


m 


I 


D  SEND  YOUR  NEW  1967  CATALOG 


I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Sam   Kelly  W6JTT 

1281 1    Owen  Street 

©arden  Grove,  California  92641 


Panoramic  Display  from  the 
AN/APA-38  Indicator 


A  simple,  low  cost  approach  to  panoramic  reception* 


A  very  attiactive  item  for  the  VHF  enthu- 
siast is  tlie  AN/APA-38  panoramic  indicator. 
It  is  an  earlier  version  o£  the  IP-69/ALA-2 
indicator  whose  conversion  was  described  in 
the  June  1964  issue  of  73  Magazine  and  is 
currently  available  for  imder  $20, 

The  APA-38  was  originally  used  with  the 
APR-1  and  APR-4  receivers  for  identifying 
radar  signals.  Basically  it  is  a  superhetero- 
dyne receiver  whose  output  is  a  video  signal 
applied  to  the  vertical  plates  of  a  cathode 
ray  tube.  The  input  center  frequency  at 
30  MHz  is  heterodyned  to  the  6.5  MHz  if 
by  a  sweep  oscillator.  The  frequency  limits 
of  the  sweep  oscillator  are  controlled  by 
the  sweep  width  control— at  its  maximum 
position  the  indicator  will  display  the  spec- 
trum   ±   5   MHz  of   the   center   frequency. 

In  addition  to  the  conventional  panoramic 
display^  two  sweep  positions  are  provided* 
These  sweep  ranges  (PRF-1  and  PRF-2)  cover 
30  -  1500  hz  and  permit  using  the  indicator 
as  an  oscilloscope  for  analyzing  the  modu- 
lation of  the  incoming  signal. 

Since  the  indicator  was  orginally  designed 
to  ojierate  fiom  a  400  Hz  supply,  it  must  be 
converted  to  60  Hz  operation.  To  do  this 
remove  tlie  following  components:  power 
transformer  T-104j  high  voltage  rectifier  V- 


Sam's  neat  rack-nfiounted  panoramic  indicator.  Al- 
though the  center  frequency  of  this  unit  is  30  MH^i 
other  if  frequencies  may  be  used  with  a  simple 
heterodyne  converter. 


105,  low  voltage  rectifier  V-110,  and  choke 
L-IOL  While  you  are  at  it,  remove  the  front 
panel  and  the  power  supply  cage, 

The  60  Hz  supply  could  be  built  in  the 
space  made  by  removing  the  400  Hz  com- 
ponents. However,  building  it  on  a  separate 
chassis  not  only  makes  construction  simpler, 
it  reduces  the  AC  coupling  problem  and 
shortens  the  unit  so  that  it  will  fit  into  a 
16  inch  deep  rack. 

Build  the  supply  as  shown  in  Fig-  1-  The 
need  for  a  special  oscilloscope  transformer 
was  eliminated  by  using  a  voltage  doubling 
circuit  for  the  CRT  negative  high  voltage  sup- 
ply- 

Replace  the  old  front  panel  with  stand- 
ard 8-3/4  inch  rack  panel  The  CRT  viewing 
hole  is  easily  cut  with  a  saber  saw.  The 
power  supply  should  be  moimted  to  the  panel 
with  a  bracket  and  supported  witli  a  shelf. 
The  rf  input  connector  is  replaced  with  a 
BNC  type  mounted  on  the  rear  of  the  power 
supply  chassis. 

After  wiling  the  power  supply,  check  the 
indicator  for  proper  operation.  Allow  it  to 
waiTO  up  and  advance  the  brilliance  control 
until  a  trace  is  visible.  Set  the  function 
switch  to  PAN.  Turn  the  gain  control  fully 
cloetwise  and  position  the  trace  along  the 
base  line  using  the  horizontal  and  vertical 
position  controls.  Sharpen  the  trace  with 
die  focus  controL  Couple  the  output  of  your 
signal  generator  (or  grid  dip  oscillator)  to 
the  input  connector.  With  the  sweep  width 
control  fully  clockwise,  tune  the  signal  gen- 
erator from  25  -  35  MHz  and  observe  the 
pip.  Set  the  signal  generator  at  30  MHz 
and  center  the  pip  using  the  center  control 
frequency.  The  height  of  the  pip  should  be 
reduced  with  the  signal  generator  attenuator 
until  it  is  not  over-loading  the  display. 

Modulate  the  signal  generator  with  a  400 
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Dl  TO  D4   •  IIOO  f  IV,  750  mA 


lis 

VAC 


Fig.    L  An  AC   power  supply  for  the   converted   AN/APA-38   indicator. 
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Hz  sigiiaj,  Place  the  function  switch  in  the 
PRF-1  position  and  adjust  tiie  sweep  control 
until  the  signal  locks  in,  and  the  modulating 
sine  wave  is  stationary  on  the  CRT, 

The  indicator  is  now  ready  for  use.  Couple 
the  30  MHz  if  of  yotir  receiver  into  it  and 
you  are  ready  to  go.  If  you  have  an  if 
other  than  30  MHz  you  can  construct  a  simple 
heterodyne  converter  to  convert  it  to  30  MHz. 

On  the  air  experience  is  the  best  way  to 
become  familiar  with  the  operation  and  uses 
of  a  panoramic  display.  The  following  is  a 
brief  guide  to  signal  identification: 

1.  A  CW  or  unmodulated  carrier  appears 
as  a  pip  of  fixed  height.  If  it  is  a  keyed 
CW  signal  the  pip  will  appear  and  dis- 
appear with  the  keying.  With  a  little 
practice  you  can  copy  CW  visually! 

2.  AM  signals  will  appear  as  a  pip  of 
fixed  height  when  no  modulation  is  pres- 
ent With  low  frequency  modulation  the 
waveform  W'lll  look  like  a  broad  response 
curve.  As  the  frequency  of  modulation 
increases  you  can  observe  the  sidebands 
moving  away  from  the  carrier. 

3.  SSB  two  tone  test  signals  appear  as 
two  carriers  of  slightly  different  fre- 
quency. If  the  tones  are  closely  spaced 
they  will  generally  appear  as  a  single 
deflection  varying  in  height, 

4.  An  MCW  signal  will  appear  like  a 
CW  signal,  varying  in  lieight  as  the 
transmitter  is  keyed.   If  the  modulating 


frequency  is  high  it  will  be  possible  to 
distinguish  the  sidebands, 

5,  An  FM  signal  appears  as  a  multitude 
of  discrete  pips.  The  amplitude  of  the 
pips  is  a  function  of  the  modulation  in- 
dex* The  spacing  between  pips  is  a  func- 
tion of  the  modulating  frequency. 

.  .  ,  W6JTT 


Top  view  of  the  converted,  rack-mounted  AN/APA- 
38  panoramic  Indicator.  The  surplus  unit  is  on  fhe 
left,  and  the  new  60  Hi  power  supply  is  on  the 
right- 
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Robert  E.  Ream  KJHIL 
200  Wyr>wood  Road 
Yorki    Pennsylvania    17402 


RDR  Receiver  Conversion 


A  simple  conversion  of  the  RDR  receiver  to  cover  the  220 
MHz  band* 


Conversion  of  this  receiver  to  AC  opera- 
tion with  cr>^stal  or  external  VFO  operation 
is  a  wort li while  project  for  the  ham  who 
wants  to  listen  in  on  the  220  MHz  amateur 
band. 

Remove  the  chassis  from  the  cabinet  by 
loosening  the  twelve  screws  around  tlie  front 
edges.  Pull  out  the  chassis  and  by  depressing 
the  tabs  on  the  sides,  completely  remove 
it  from  the  cabinet.  Now,  remove  everything 
from  the  dynamotor  compartment,  including 
all  wiring,  the  fuse  liolder  and  base  by  re- 
moving four  screws  a]ong  the  outside  edges. 
Remove  the  cover  from  the  crystal  and  inter- 
control  compartment  by  removing  fourteen 
screws.  Pull  out  the  crystal  oven  and  oven 
socket,  leaving  the  two  heavy  wires  as  long 
as  possible. 

Remove  all  the  automatic  tuning  system 


except  the  multiplier  and  rf  dial  mechanism. 
Also  remove  the  two  long  rods  and  associated 
gears  tliat  run  along  the  top  and  bottom  rear 
of  the  compartment— this  has  a  short  shaft 
coming  straight  out  the  front  in  the  middle 
of  tlie  compartment.  Add  a  coupHng  to  this 
shaft  so  it  will  protrude  througli  your  new 
panel  and  you  will  be  able  to  tune  both  the 
multiplier  and  rf  controls  simultaneously. 
Cut  out  a  5  by  123a  inch  panel  to  mount 
where  the  fomier  oven,  rf  and  multiplier 
cables  were  covered.  Cut  out  holes  for  the 
multiplier  and  rf  dials— also  the  tuning  con- 
trol, crystal  socket,  B+  switch,  AC  switch, 
pilot  light  and  speaker.  Cut  a  panel  Q%  by 
10  inches  to  fit  the  dynamotor  compartment; 
tins  is  for  the  new  power  supply.  Wiring  is 
simple,  as  all  parts  are  labeled.  Cut  out  R112 
on  top  behind  the  front  panel.  The  trans- 
fomier    filament    windings    go    to    teiTninal 
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Fig,    I.  AC   power  supply  for  the   RDR  recerver.  The  completed  supply  is  mounted  on  a  small  panel  which 
IS    mounted    in   the   original    RDR    dynamotor  compartment. 
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K3HIL's  converted    RDR  recevier.   Bob   used   a   4937 
kHz  crysfal   to   cover   the    Gemini   astronaut's   296.8 

MHz    communicafions    frequency* 

number  3  on  terminal  strip  E132.  The  other 
end  of  tlie  wking  goes  to  ground. 

Label  original  pilot  light  connections  for 
future  reference.  'Ihe  B"^  connects  to  termi- 
nal number  20  on  terminal  strip  E133,  The 
B-  is  connected  to  C511  on  the  back  end 
of  the  multiplier  section.  The  speaker  and 
output  transformer  are  connected  across  the 
phone  jack  terminals  under  the  if  strip  cover. 
Install  a  crystal  socket  (FT243)  on  the  front 
panel  and  connect  it  to  the  two  heavy  wires 
going  into  the  multiplier  stage.  Install  the 
switches,  pilot  light  and  speaker  on  to  the 
panel— now  you're  ready  for  the  smoke  test» 

Tune  the  receiver  as  follows:  insert  the 
crystal,  rotate  meter  switch  to  position  1, 
unlock  multiplier  dial  and  adjust  for  a  read- 
ing of  5  to  7  on  the  meter.  Turn  the  meter 
switch  to  position  2,  readjust  multipUer 
slightly  to  obtain  a  reading  of  at  least  4 
on  the  meter.  At  position  3  unlock  tlie  rf 
dial  and  rotate  for  maximum  noise  and  a 
minimum  reading  of  7,  Position  4  is  the 
plate  voltage  of  receiver— normal  reading  7; 
position  5,  filament  voltage,  normal  reading 
7,5.  The  otlier  positions  are  not  used. 

Crystal  control  was  desired  in  my  case 
but  the  multipHer  timing  capacitor  has  a 
rather  large  range  w^hich  can  be  used  to  tune 
the  oscillator.  The  crystal  frequency  is 
doubled,  tlien  tripled  3  times— a  total  multi- 
plication of  54*  The  if  frequency  is  30.2 
MHz, 

To  determine  what  crystal  frequency  you 
require,  subtract  30.2  MHz  from  your  de^ 
sired  receive  frequency  and  divide  the  result 
by  54.  For  example,  to  receive  222-5  MHz, 
222.5-30.2=192.3  MHz,  Dividing  by  54: 
192.3/54  =  3.561.  A  3561  kHz  crystal  would 
be  required. 
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Gerard   Scold 
191    W«st  Street 
Clo^ter,    N.   J. 


Build  a  40-Meter  Rotatable  Dipole 

This  shortened  dipole  is  little  longer  than  a  20-meter  quad. 


A  few  months  ago  I  built  a  wooden  tilt- 
over  tower,  \\  liich  to  my  amazement,  worked 
very  well  After  I  completed  that  project^  I 
worked  a  few  more  weeks  looking  for  parts 
for  my  "Triband  Quad*'  to  put  on  top.  Up 
to  this  time  1  had  been  using,  and  very  suc- 
cessfully, an  all-band  aiitemia. 

With  the  erection  of  my  "Triband  Quad" 
I  found  that  I  could  not  keep  the  all  band 
antenna  up  anymore,  because  there  was  some 
interaction  with  the  quad  and  I  could  not  get 
the  SW'R  down  when  tlie  quad  was  pointed 
in  the  direction  of  the  other  antenna. 

I  had  to  come  up  with  something  that  I 
could  put  up  that  would  not  interfere  with 
the  quad.  My  property  is  not  too  wide,  but 
it  is  long.  If  1  put  up  a  dipole  it  would  run 
in  the  wrong  direction  to  be  effective.  To 
put  a  lialf  wave  rotatable  dipole  up  was  out 
because  I  could  not  get  past  a  nearby  tree, 
mostly  in  my  neighbors  yard.  Hence^  this 
shortened  version  of  the  40  meter  dipole. 

I  needed  a  plate  to  attach  my  quad  to  the 
mast,  and  1  knew^  where  there  was  one,  which 
I  bought  for  five  dollars.  The  owner  also 
threw  in  the  rest  of  the  antenna  wliich  had 
come  down  in  a  wind  storm.  After  careful  ob- 
servation I  noticed  that  the  driven  element 
was  in  good  condition,  and  that  it  could  pos- 


sibly  be  placed  in  between  the  quad, 

I  figured  that  by  placing  a  bamboo  pole 
into  either  end  and  by  taping  a  wire  along 
the  pole,  it  would  work  but  again  it  could 
not  be  over  30  feet.  The  conmnercially  built 
four  band  beams  have  a  40  meter  section 
close  to  39  feet 

Efectricol 

Fig*  1  show  s  the  idea  of  the  dipole.  It  con- 
sists of  a  ten  meter  section  of  an  old  driven 
element— a  coil  attached  to  the  end  of  it,  and 
a  length  of  wire  attached  to  the  coil,  that  vrill 
resonate  at  7,1  MHz. 

There  are  several  ways  to  construct  the 
antenna  at  the  mast.  It  may  be  done  as  seen 
in  Fig,  2j  or  a  dowel  may  be  used  as  an  in- 
sulator and  the  aluminum  may  be  placed 
over  the  dowel.  Any  other  way  may  be  in- 
corporated as  long  as  there  is  a  space  be- 
tween one  side  of  the  antenna  and  the  otlier; 
also  one  must  remember  to  keep  it  electrically 
insulated  from  the  mast. 

The  letjgth  of  the  \\ke  was  19  feet  at  the 
beginning.  I  also  started  with  20  turns  of  3^ 
coiL  M>  first  job  was  to  get  the  one  leg  to 
resonate  at  7.1  MHz.  This  was  done  by  wind- 
ing four  turns  of  soft  drawn  wire  around  a 
grid  dip  meter  and  finding  the  right  spot  on 


Fig.   t.  Consfruction   of  one   arm   of  the  sKorfeneJ   40-mefer   rofatable   dipole. 
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Here's  the  dipole  in  place  between  fhe  fwo  ele* 
ments  of  the  quad. 

the  eoii.  See  Fig.  3  The  next  step  was  to 
wind  tlie  wire  very  carefully  around  the  bam- 
boo pole  so  that  each  turn  was  about  1" 
apart.  I  did  this  untU  the  19'  were  completely 
used  up.  I  checked  the  grid  dip  meter  again 
to  make  sure  that  there  was  no  change  in 
resonance,  and  Uiere  was  none. 

At  the  coil  I  began  moving  the  tap  so  that 
I  would  add  two  or  thiee  turns  to  the  coil, 
while  I  snipped  the  wire  at  the  other  end  to 
resonance.  You  may  leave  the  19'  of  wire  on 
the  pole*  You  may  also  make  it  shorter  by 
adding  more  turns  to  the  coil  than  I  did. 

Attach  the  coil  with  two  stand  off  in- 
sulators so  that  the  bamboo  pole  is  approxi- 
mately in  the  center  of  tlie  coil.  After  I  found 
the  length  of  the  dipole  I  wanted,  I  soldered 
the  wire  to  the  coil,  and  I  drilled  a  hole  at 
tiie  end  of  the  bamboo  pole,  and  put  a  small 
nut  and  bolt  through  it  To  this  I  attached 
the  other  end  of  the  wire. 

That  being  completed  I  did  exactly  the 
same  thing  to  tlie  other  leg.  Knowing  the 


Rg.  2*  Of!©  way  to  connect  the  antenna  to  the  mast* 

approximate  number  of  turns  on  the  coil,  and 
the  number  of  turns  on  the  bamboo  pole  it 
took  half  the  time  to  fix  the  second  side. 
Alter  completing  the  second  side  1  put  tvvo 
coats  of  varnish  on  the  bamboo  poles  and 
over  the  wire>  I  coiled  over  the  bamboo  pole. 
Now  that  I  had  both  sides  completed,  I 
again  checked  resonance  by  placing  the  coil 
around  the  grid  dip  meter,  but  this  time  the 
wire  was  attached  to  either  side.  See  Fig.  4 
The  meter  should  dip  as  you  move  it  through 
the  coil  without  any  further  adjustments* 

Feeding 

Feeding  the  dipole  may  be  done  three 
ways.  One,  feeding  it  with  balanced  twin 
lead  as  I  did;  tu^o,  feeding  it  with  72  ohm 
coax;  or  three,  any  other  feed  Hne  with  a 
balun.  Make  sure  the  feed  line  runs  away 
from  the  antenna  at  a  right  angle  as  much 
as  possible.  I  have  mine  running  right  to  the 
ground,  a  total  of  38'  before  it  comes  into 
the  shack,  where  I  tune  it  with  a  match  box. 

The   SWR   seems  to  rise  sharply  toward 


Fig.  3.  Getting  one  arm  to  resonate  «t  7.1   MHa.  fiq,  4.  Checking  the  resonance  of  the  whole  dipole^ 


JUNE  1967 


51 


IE 

tut 


tuo 


4A 


4.0 


3^ 


3uO 


23 


2.0 


L5 


1.0 


0.9 


y 

^^ 

J 

^ 

> 

L 

-^ 

^ 

i 

> 

^ 

V 

-/ 

1 

\ 

/ 

\ 

/ 

i 

r 

1 

7.0      r.os 


7.1 


7J5 


7.2         7.KS 


7.3 


FREQUENCY   C  MHfJ 


Fig*  5.  SWR  of  the  antenna  fed  with  batanced  twin 
lead  through  a  Matchbox  tuned  at  7J5  h4Hx  and 
the   transmitter  frequency  varied. 

the  high  end  of  the  band.  See  Fig,  5  I  have 
found  that  I  can  get  a  one-to-one  reading  at 
the  transmitter  using  RG86/U  205-ohTn  bal- 
anced Hne, 

Performance 

I   found    that   the   quad   works   perfectly 
without  any  interaction  between  it  and  the 


Here's  what  the  coil  between  the  fen  meter  section 
and  the  bannboo   pole. 

dipole.  Don*t  try  to  feed  the  dipole  \\  ith  the 
same  feed  used  with  the  quad;  it  will  not 
v\  ork.  You  must  use  a  separate  feed  Une. 

I  also  found  that  there  seems  to  be  a  slight 
gain  in  strength  when  the  dipole  is  at  a  slight 
angle  to  the  person  you  are  working.  1  have 
had  one  DX  contact  in  Venezuela  with  a 
5x7  report.  1  have  held  my  own  through 
the  QRM  on  40  meters,  Ifs  not  a  cure-all 
by  any  means,  but  it  beats  not  ha\dng  any 
antenna  at  all  on  forty.  Also  you  can  rotate 
it  along  with  yom^  quad.  Its  weight  is  rela- 
tive to  the  weight  of  the  quad.  As  you  can 
see,  I  have  it  up  on  a  wooden  tower  and  it 
seems  to  be  holding  up  fine.  All  in  all,  1 
would  say  it  should  cost  you  about  $5.00  at 
the  most  to  build. 

Good  luck  and  hope  tu  Itear  from  ydii  on  40 
meters. 


Is  Your  Heathkit  Transistor 
Tester  Running  Wild? 

The  scene  was  an  industrial  electronics 
laboratory,  not  so  long  ago.  Our  Heathkit 
Transistor  Tester  Model  IM-30  had  been  ab- 
sorbing  a  considerable  amount  of  skilled 
engineering  talent  for  almost  the  entire 
morning.  It  seemed  perfectly  healthy,  but 
gave  erratic  readings  on  a  batch  of  expen- 
sive new  siUcon  transistors.  As  the  general 
atmosphere  was  becoming  rather  warm,  a 
little  bit  of  the  old  light  began  to  dawn  .  ,  . 
00  you  suppose  this  XXXX  thing  could  be 


NOTE 

use    SMALL,  1S000 
QUAUTir   DISC 


oscilhiting?  It  turned  out  the  oscillations 
could  be  stopped  by  app]}ing  a  fingertip  to 
one  transistor  lead.  The  tests  were  rapidly 
completed  and  with  a  loud  roar  the  focus 
of  attention   turned   elsewherCt 

Recently,  I  almost  failed  to  recognize  this 
same  problem  while  checking  some  surplus 
25c  transistors.  Then  I  realised  the  diffi- 
culty- would  ha\e  to  be  worked  out  Using 
my  James  Dandy  Mixer  (73,  August  1966) 
I  spotted  the  oscillation  at  about  130  MHz, 
And  after  one  or  two  false  starts  I  found  an 
appropriate  ciicuit  modification. 

Fig.  1  shows  how  I  stopped  the  oscillations 
by  loading  the  transistor  at  rf  but  not  at  do. 
The  components  are  installed  in  the  best 
VHF  st\'le  close  to  the  transistor  socket.  An 
extra  test  socket  on  short  leads  required  the 
same  treatment  although  it  is  used  with  the 
modified  tester.  I  hope  you'll  put  in  the 
emitter-base  and  emitter-collector  branches 
first  time  around!  It  takes  both  of  them  to  do 
the  complete  job, 

.  .  •  James  Ashe  W2DXH 
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BUERGER'S 


Astatic    GD-T04    desk   type 

push-to-fdik    microphone    and 
stand.  Regular  price  $51.20. 

Special  price  $25*00 


AJ-1  Audio  Fil. 
ter.  Ideal  for 
CW  and  SSB 
transceivers*  Var- 
[able  audio 
range,  28  dB 
down  at  too  cps 
— peaks  200  cps, 
4  ohm  input  and 
output  imped- 
ance, built-in  in 
and  out  switck  6^/4"  L  x  ZYa"  W  x  r  D. 

Special  $7it5 

CO-4  4  Position  CooxloT 
Antenno  Switch.  Uses  low 
loss  connecfors  and  a  ce* 
ramie  switch.  Complete  with 
knob.    Regular    price    $9.95. 

Special  price  $6.95 


June  Specials 

Volf  -  Ohm  •  Mjlliammefer. 

20,000  ohms  per  volt  DC, 
10,000  ohms  per  volt  AC. 
DC  voltages:  0-0.6-6-30-120- 
600^1200  0000-6000  ¥•  AC 
voltages:  0-6-30- 120-600- 
1200  V,  Resistance:  0-6K- 
600K  -  6  meg  -  60  megohms 
(30OK-30K-300K  at  center 
scale);  plus  DC  current,  dB 
and  capacity.  With  leads  and 
batteries.  6"  H  x  4"  W  it  * 
!%*•  D.  Regular  price  SI  9.95. 

Special  price  #12« 


Astdtic  mobile 
ceramic  micro- 
phone. Super 
talk  power.  Reg- 
ular price  SI  2.75. 
Special  price 

$6.50 


«   ■ 


•  « 


m  « 


CO-2  2  Position  Coaxial 
Antenna  Switch.  Same  con- 
struction as  the  CO-4  switch 
to  the  left.  Used  for  switch- 
ing linear  amplifier  in  and 
out  of  the  antenna  line.  Reg- 
ular price  $8,95- 


Special  price^**'^ 
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The  Vacationer  Portable 

Antenna 


How  often  when  checking  into  a  hotel 
or  motel  for  the  night,  or  if  you  Kve  in  a 
non-cooperative-landlord  apartment,  have 
you  vrished  you  could  get  on  the  air  with- 
out causing  an  upheaval?  Well  now  you 
can:  The  Vacationer  Portable  Antenna  is 
the  answer. 

The  Vacationer  Antenna  is  unique  in  the 
fact  tliat  this  base  loaded  wliip  becomes  a 
center-loaded  antenna  with  very  low  SWR 
due  to  tlie  simple  wire  counter-poise  that 
is  clipped  onto  the  window  mount  and  ex- 
tends inside  tlie  room.  Places  are  indicated 
on  the  counter-poise  wire  for  the  best  match 
on  each  band^  If  an  SWR  meter  is  inserted 
into  the  line^  it  is  possible  to  get  a  1:1  ratio 
easilv. 

For  use  on  20^  15  and  10  meters,  suitable 
loading  coils  are  provided,  and  are  attached 
to  the  base  of  the  whip  with  removable 
screws.  For  t^vo  and  six  meters  a  shorting 
bar  is  fmnished.  The  Vacationer  is  rugged- 
ly constructed*  The  base  is  of  molded  un- 
shatterable  nylon;  the  machined  parts  are 
made  of  nickel-plated  brass,  and  the  window 
mount  is   weather  resistant   aluminum. 

With  this  portable  antenna,  going  to- 
gether quickly  and  easily,  one  can  be  on 
the   air  in   less    than   5   minutes.    It  is   de- 


signed to  handle  any  of  the  300-watt  PEP 
transmitters,  or   180  watts  AM   or  CW, 

Come  hurricanes^  sleet  or  ice  storms,  when 
brums  and  outside  dipoles  collapse.  The 
Vacationer^  as  an  emergency  antenna,  will 
keep  you  on  the  aii;  very  economical  in- 
surance. The  Vacationer  folds  down  to  19 
inches,  so  it  can  be  packed  in  a  suitcase^ 
it  is  sold  by  tlie  DPZ  Corporation,  P.O, 
Box  1615,  Jupiter,  Florida,  33458,  and  re- 
tails for  $24.50. 


AC   Ammeter 


Have  you  ever  wondered  just  how  much 
current  that  transmitter  is  pulling  from  the 
120  Vac  line,  but  don't  w^ant  to  get  into  the 
expense  of  a  good  AC  wattmeter?  Here  is 
a  low  cost  adapter  for  making  such  power 
measurements  with  an  AC  voltmeter.  Tlie 
voltmeter  should  have  a  sensitivity  rating  of 
at  least  1000  ohms  per  volt.  Almost  any  vom 
or  vtvm  in  the  shack  shonlcl  meet  this  re- 
quirement. 

The  adapter  consists  of  an  accurate  1  ohm 
power  type  resistor  mounted  in  a  ventilated 
housing  provided  with  terminals  for  connec- 
tion to  the  AC  line,  voltmeter,  and  power 
consuming  device.  This  resistor  converts  tlie 
voltmeter  into  an  AC  ammeter.  At  any  de- 
flection  of    the    voltmeter    the    reading    is 


directly  in  AC  amperes.  To  convert  to  watts 
drawn  by  the  load,  multiply  the  deflection 
by  the  line  voltage.  Example  mettr  reads 
0.6^  volts  and  line  voltage  is  120  Vac.  0.65  x 
120  —  78  watts.  This  is  onlv  accurate  for 
a  resistive  load,  but  will  give  a  relative 
read  11  ;^  en  others. 

Above  500  walls  the  voltage  drop  across 
a  1  ohm  resistor  becom?s  lartje  enoiii^h  to 
reduce  the  voltage  applied  to  tlie  device 
under  test.  If  higlier  power  levels  are  to  be 
measured,  the  resistor  should  be  reduced  to 
.5  or  ,25  ohm* 

DC  power  drain  can  be  measured  by  sub- 
stituting a  DC  voltmeter  in  place  of  tlie  AC 
voltmeter. 

.  .  ,  Don  Marquardt  K9SOA 
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Gordon   E«  Hoppar  WIMEG 
75   Kendall  Avenue 
Framinghdnrtt    Mass.   01701 


Operating  the  BC-611  Walkie-Talkie 


BC-61  Ts  are  now  available  and  are  very  useful  for  short- 
haul  communications  and  locating  sources  of  mtereference. 


The  BC-611  is  a  press-to-talk  portable  ra- 
diotelephone designed  to  transmit  and  re- 
ceive signals  over  the  frequency  range  3.5- 
6.0  MHz,  ItK  range  is  short  because  of 
its  low  power  (fi  %vatt  output),  and  could  be 
anything  from  100  feet  to  one  mile.  Over 
salt  water,  a  tliree  mile  range  might  be 
obtained.  These  units  are  currently  avail- 
able and  are  being  used  for  short  haul 
work  in  the  MARS  circuits. 

Power  requirements  are  1-5  Vdc  for  the 
filaments  and  103.5  Vdc  for  the  B  plus. 
Originally,  the  batteries  were  designated  as 
BA-37  (i.5V)  and  BA-38  (103.5V).  Either 
the  Burgess  XX69  or  the  Eveready  W361 
are  commercial  equivalent  B  batteries  but 
the  1-5  volts  may  be  obtained  from  two 
flashlight  C  cells  in  parallel  and  an  FT-501 
adapter. 

Extension  of  the  telescopic  antemia  to  its 
full  length  actuates  a  toggle  switch  to  ener- 
gize the  unit.  The  receiver  is  a  superhet 
circuit  and  contains  a  crystal  controlled  lo- 
cal oscillator.  The  transmitter  section  consists 
of  a  crystal  oseillator,  power  amplifier,  speech 
amphfierj  and  plate  modulator.  All  of  the 
tubes  except  one  serve  double  purposes.  Tube 
VI  (3S4)  serves  as  the  rf  amplifier  in  the 
receiver  and  as  the  power  amplifier  in  the 
transmitter,  tube  V2  (1R5)  functions  as  the 
converter-oscillator  in  tlie  receiver  and  as  the 
oscillator  in  the  transmitter,  tube  V4  (1S5) 
operates  as  the  second  detector— avc—af  amp- 
lifier in  the  receiver  and  as  the  microphone 
amplifier  in  the  transmitter,  and  tube  V5 
(3S4)  serves  as  the  output  amplifier  in  the 
receiver  and  as  the  modulator  in  the  trans- 
mitter. Tube  V3    (1T4)    operates  as  the  if 


amplifier  in  the  receiver. 


The  push-to-talk  switch  is  a  7-section, 
double-pole,  double-throw  switch.  Some  of 
the  surplus  units  may  be  received  with  bro- 
ken switch  handles.  It  is  possible  to  fashion 
a  new  switch  handle  made  from  a  piece 
of  plastic- 

The  transmitting  frequency  is  determined 
by  the  particular  crystal  used;  to  receive 
stations  operating  on  the  same  frequency 
it  is  necessary  to  use  a  receiver  crystal  455 
kHz    higher    than    the    transmitting    crystal 


To  tune  the  receiver  for  maximum  per- 
formance on  a  specific  frequency,  adjust 
C7  and  L2  for  best  reception  of  a  received 
signal-  There  are  two  methods  for  tuning 
the  transmitters  output.  The  best  way  is 
to  use  a  field  strength  meter  and  adjust 
C12  for  maximum  meter  deflection.  The  sec- 
ond method  is  to  insert  a  milliammeter  in 
the  plate  circuit  of  the  rf  power  amplifier 
(remove  jumper  inside  bottom  cover  and 
insert  meter)  and  adjust  C12  for  maximum 
meter  deflection  (dip). 

The  BC-611  is  part  of  Radio  Set  SCR^ 
336-A,  -B,  -G,  -D,  -E,  and  -F  and  the 
technical  manual  is  TM  11-235.  The  test 
set  for  the  SCR-536  is  designated  as  Test 
Unit  1-135.  Loop  antenna  AN-190  (not  sup- 
plied with  the  unit)  is  a  directional  loop 
antemia  with  a  built-in  sensing  device  and 
can  be  used  for  homing  purposes  in  conjunc- 
tion witii  the  BC-611.  When  equipped  with 
the  loop  antenna  the  BC-eil  shoiild  make 
an  excellent  unit  for  tracing  down  local  inter- 
ference sources  and  should  appeal  to  ama- 
teurs possessing  fixed  direction  finding 
equipment- 

.  .  .  WIMEG 
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Wilson  Cooke  WA4RHT 
3127  June  Drive 
Charlotte,   N.  C.  28205 


A  Poor  Man's  Ttansmltter  Cabinet 


Judging  by  the  appearance  of  some  ham 
shacks,  proper  packaging  of  the  equipment 
presents  a  major  problem  to  the  roU-your- 
0%vn  amateur.  Many  transmitters  sound  won- 
derful on  the  air,  but  look  like  something 
the  junior  operator  dragged  in  from  the 
junk  yard.  These  eyesores  can  be  dangerous 
to  the  operator  and  to  any  visitors  to  the 
shack. 

After  puUiiig  up  with  poor  packaging  at 
my  station  for  a  time,  I  decided  to  act. 
Tills  article  describes  how  the  problem  was 
solved;  the  finished  transmitter  cabinet 
meets  llie  following  requirements: 

1.  Complete  enclosure  to  keep  children 
out  of  the  wiring. 

2.  Adequate  TVI  sin  elding. 

3.  Pleasing  appearance. 


Inside  view  of  the^  TV  cdbinef  showing  the  aluminum 
foil  shielding  and  th©  Command  Transmitter  mounted 
on  the  front  panel.  Note  that  the  foil  extends  over 
the  back  of  the  cabinet  to  the  edge  of  the  wood 
frame:  this  overlap  provides  generous  metal  to 
metal   bonding  when   the  rear  shield   is   in   piaca* 


4.  Adequate  space  for  a  complete  medium 
power  transmitter. 

5*  Construction  possible  with  only  simple 
tools* 

6,  Low  cost,  ^ 

My  transmitter  cabinet  provides  7,5  cubic 
feet  of  usable  space  for  less  than  five  dol- 
lars; with  a  little  effort  the  average  amateur 
can  duplicate  this  in  a  modest  workshop. 
The  finished  product  will  adequately  house 
an  AM  transmitter  of  several  hundred  watts 
or  a  SSB  transmitter  running  tlie  legal  limit. 

The  basis  of  this  project  is  a  used  floor 
model  TV  eal>inet.  Many  enteipiising  ama- 
teurs find  a  wealth  of  usable  parts  in  old 
junked  TV  sets;  why  not  use  the  cabinet 
too?  There  are  many  old  TV  sets  around 
vvitli  large  wooden  cabinets  available  for  the 
asking,  A  friend  gave  me  the  one  I  used. 
A  phis  tic  cabinet  might  be  usable,  but  wood 
is  easier  to  work  with,  A  table  model  cabinet 
would  be  excellent  for  a  small  ti-ansmitter, 

Hcrcs  liow  I  converted  my  cabinet,  I 
lined  the  cabinet  with  a  heavy  grade  of 
aluminum  foil  on  the  inside  top  and  sides 
and  a  piece  of  sheet  aluminum  on  the  bot* 
torn  and  front  The  front  panel  must  be 
heavy  enough  to  support  the  weight  of  any 
attached  equipment.  A  better  ]ol>,  thougli 
more  expensive,  could  be  done  with  light- 
weiglit  sheet  ahnninmn  thioughout.  In  any 
case,  allow  generous  overlap  and  metal  to 
metal  bonding  at  tlie  joints.  A  long  crack 
lets  out  quite  a  bit  of  rf  energ>\  I  attached 
the  foil  with  glue  and  staples. 

The  back  of  the  cabinet  has  a  door  wliich 
is  easiK^  removed.  In  the  cabinet  showTi  in 
the  photography  copper  window  screen  was 
stretched  over  a  thin  wood  frame,  but  a 
sheet  of  thin  aluminum  sheet  perforated 
with  small  lioles  would  be  better.  In  any 
case  the  material  must  preser\^e  the  shield- 
ing and  permit  free  circulation  of  air;  for 
liigh  power  transmitters,  the  use  of  a  blower 
should  be  considered. 

The  best  sliielding  in  the  world  will  not 
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prevent  T\^I  if  the  leads  leavmg  the  shielded 
enclosure  are  not  filtered.  A  simple  length 
of  shielded  hook-up  wire  bypassed  at  botii 
ends  might  provide  adequate  filtering,  but 
I  used  the  more  elaborate  filter  shown  in 
Fig-  1,  I  built  a  metal  box  from  an  old 
tin  can  with  Lin  ships,  pliers,  and  a  pro- 
pane torch.  Although  not  attractive^  it  can- 
not be  seen  when  mounted  in  the  cabinet 

The  bypass  capacitors  might  work  better 
inside  the  box  than  out,  but  they  perfoim 
weU  in  this  unit  and  were  more  easilv 
mounted  on  the  outside,  I  motmted  them 
with  very  short  leads  close  to  the  point  where 
the  coil  lead  passes  through  the  box.  Ce- 
ramic feed-tlnough  insulators  sliould  be  used 
for  circuits  carrying  high  voltage. 

The  coils  must  be  wound  with  wire  ade- 
qnute  to  carry  the  current.  The  only  place 
where  this  might  present  a  problem  is  in 
the  heater  leads.  Tlie  coils  were  wound  on 
a  section  of  ¥w  inch  rod;  they  are  self  sup- 
porting  when  used  with  very  short  leads, 
About  one  inch  of  close  wound  number  26 
wire  was  used  for  all  coils  except  the  one 
carrying  heater  current j  tliis  coil  was  wound 
with  number  18. 

The  b>pass  capacitors  were  disc  ceramics 
salvaged  from  old  TV  receivers,  except  as 
a  safety  precaution  I  used  new  capacitors 
for  the  high  voltage  leads.  The  photograph 
shows  the  filter  mounted  in  the  cabinet  uitli 
five  leads  rated  at  below  1000  volts.  A  high 
volUige  filter  will  be  mounted  immediately 
in  front  of  the  present  filter  when  the 
medium   power  final  is   completed. 

I  feel  that  I  have  met  all  six  requirements 
set  forth  in  the  lieginning  of  this  article;  tlie 
transmitter  is  completely  enclosed  and  quite 
safe  from  contact  with  high  voltage.  At  the 
present  time  this  cabinet  is  pretty  large 
for  the  command  trMismitter  and  its  power 
supply,  but  there  is  room  to  expand;  I  am 
working  on  an  813  final  for  more  power. 

No  trace  of  TVI  is  observed  on  any  of 
the  area  television  stations  located  40  miles 
away.  My  own  TV  receiver  has  no  high 
pass  filter  and  is  several  years  old.  When 
the  transmitter  was  operated  outside  the 
cabinet  and  without  lead  filtering  I  ex- 
perienced severe  T\^  to  both  sound  and 
picture- 
Do  not  let  the  do-it-yourself  urge  be  sujj- 
pressed  by  the  lack  of  a  proper  cabinet.  Find 
an   old   TV  cabinet   and  package   that  rigl 
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Micro-logic  for  Non-logical  Users 


The  title  is  not  meant  to  imply  tliat  ama- 
teur operators  are  illogical  in  any  way,  but 
rather  to  identify  this  article  as  one  in  which 
integrated  circuit  (IG)  logic  elements  are 
used  in  ways  for  which  they  weren*t  specif- 
ically designed.  That  is,  it  will  attempt  to 
show  some  of  the  many  ways  that  amateurs 
can  use  digital  IC's  in  circuits  that  are  non- 
computer  oriented. 

Historically,  there  are  two  reasons  why 
the  digital  IC  (micro-logic)  became  readily 
available  at  low  cost  before  tlie  linear  IC, 
One  of  diese  reasons  was  the  rapid  growth 
of  the  digital  computer  industry;  increasing 
both  individual  computer  size  and  the  num- 
ber of  computers  in  production,  Size^  cost, 
and  reliability  requirements  of  the  new  digi- 
tal computers  offered  a  rich  prize  to  the 
semiconductor  industry  if  it  could  come  up 
with  an  IC  to  suit  computers.  The  second 
reason  digital  IC*s  came  first  is  the  fact  that 
logic  circuits  are  easier  to  make  than  linear 
circuits.  Logic  circmts  generally  require  only 
that  their  ti'ansistors  be  in  one  state  or 
another  (for  instance,  "on"  or  "off")  and 
this  requirement  is  relatively  easily  met  by 
mass  production  units. 

Out  of  all  the  research  that  \^^as  poured 
into  the  realization  of  tlie  digital  IC  for  tlie 
computer    industry,    several   "logic    families" 


of  IC's  emerged.  These  logic  famiUes  have 
all  made  successes  in  computer  use  to  one 
extent  or  another  and  no  one  family  has  yet 
obtained  a  clearcut  advantage  over  the  others 
on  all  counts.^' ^  The  present  major  logic 
families  are:  Resistor  Transistor  Logic 
(RTL),  Diode  Transistor  Logic  (DTL) 
Transistor-Transistor  Logic  (TTL),  and  Emit- 
ter Coupled  Logic  (ECL) . 

KTL  Integrated  Circuits  have  become  the 
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Fig*   L  The    basic   tranfis+or   gafe. 


FOUR -INPUT    GATE 


Fig.  2,  Varioui  gate  arrangements — two  Input,  three 
input   and   four   input. 
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MOhEOS  TABLE    MULTIVIBRATOR 


Fig-  4<  A    monostable    multivibrator   using    the  /iL9l4, 


least  expensive^  most  available  IC^s  on  the 
market.  In  small  quantities  (1-99)  the  price 
of  a  simple  J-K  flip-flop  has  dropped  to 
$1.35  and  that  of  a  dual  two-input  gate  to 
$.80,  A  number  of  semi-conductor  manufac- 
turers, Motorola,  Fairchild,  Sperry,  Texas 
Instruments,  ahd  others  all  malce  the  RTL 
line;  and  at  least  between  some  units,  volt- 
ages are  compatible.  There  are  two  mainly- 
used  packages,  tlie  TO-5  can  with  8  or  10 
pins  and  the  "Dual-Inline  Package"  (DIP) 
with  14  pins. 

The  basic  building  block  of  the  RTL  family 
is  the  gate  shown  in  Fig,  1.  This  gate  can  be 
expanded  into  two,  three,  and  four-input 
types  as  shown  in  Fig,  2.  In  the  gates  shown 
in  Fig.  1  and  2^  a  +  1  volt  input  to  amj  input 
will  saturate  a  transistor  and  pull  the  output 
down  from  the  +3.5V  supply  level  to  satura- 
tion. 

One  of  the  least  expensive  and  most  ver- 
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fTOP    VIEW* 
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Fig.  3.  Basing   diagram  and   circuit  of  tho   FaircMId 
/tL9l4  RTL  gate. 


HEP 

MC 

Aiftafeiir  Use 

Number 

Number 

Description 

(other  than  logic) 

553 

303 

Half-adder 

554 

304 

Bias-driver 

Regulator 

556 

306 

Three-Input  ga+e 

Schmitt   trigger,   free*- 

ru  nni  ng    m  u  It  i  vl  brator, 
amplifier 

558 

308 

J-k  flip-flop 

Divlderf  one-shot 

multivibrator 

Tabls  2.  Comparison  of  the   Motorola    HEP  lin*  totheir  MC300  IC  elements. 
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'         Table    L  Basing  diagrams,  circuit  logtc  and  load  factors  for  popular  IC  packages.  The  K4C-nymbered  units 
are   manufactured   by  Motorola;  ^L-units  by  Faircliild, 
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Pig.  5.  A  Fairchtld  /iL9l4  In  a  bistdble  multiyibrAtor 
circuit* 

satile  RTL  gates  that  is  in  general  use  is 
the  Fairchild  mL914.  This  is  shown  in  Fig,  3, 
It  can  he  used  (in  addition  to  its  nomial  use 
as  a  gate)  as  a  monostable,  bistable,  or 
astable  multivibrator.  The  bistable  multivi- 
brator connection  of  this  chip  can  be  pur- 
chased as  the  ftL902,  a  type  "RS''  flip-flop. 
The  connection  of  the  mL914  in  various  t\T>es 
of  multivibrator  circuits  is  shown  in  Fig,  4, 
5  and  6. 

Although  the  mL914  is  easily  used  as 
a  type  "RS''  Hip-flop^  it  is  simpler  to  use  the 
^L923  t)pe  J-K  flip-flop  for  most  j)urposes. 
The  real  advantage  of  using  tlie  J-K  is  the 
simplicity  one  attains  in  dividing  by  dif- 
ferent numbers.  Even  fairly  large  prime 
numbers  may  be  divided  using  J-K's,  and 
no  critical  feedback  capacitors  are  required. 
Since  the  J-K  has  many  ports,  there  a  num- 
ber of  ways  to  divide  most  numbers.  Some 
examples  of  dividers  using  J-K's  are  shown 
in  Fig.  7, 

There  are  some  points  of  care  which  must 
be  obsei-ved  when  using  these  RTL  iCs. 
The  individual  J-K  will  draw  between  20  and 
25  mA  of  current  at  3.6  volts,  so  use  good 
'Tat'*  supply  leads.  This  care  in  buss  {and 
ground)  lines  is  essential^  because  the  RTL 
family  has  the  lowest  noise  immunity  (for 
spikes  on  the  supply  Hne)  of  any  of  the 
logic  famihes.  Also,  w^hen  in  doubt,  it  never 
hurts  to  put  a  330  /*F-6V  tantaJytic  capacitor 
right  across  the  IC  supply  terminals. 

The  RTL  J-K  flip-flops  require  a  fast  rise- 
time  waveform  to  trigger  them  properly. 
Try  to  keep  your  rise-time  to  less  than  1 
Msec  if  possible.  For  instance,  the  -^  5  circuit 
of  Fig.  7  was  unreliable  when  the  input 
rise-time  approached  3  ^sec. 

The  convention  in  the  Motorola  and  Fair- 
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Fig,   6,   An    astable    multivibrator   using  the  /4L9t4. 

child  HTL  family  is  to  add  load  factor  num- 
bers adjacent  to  the  pin  numbers  of  the  IC 
diagrams*  For  instance,  a  fiLdM  gate  input 
is  three  units  of  loading  and  a  ^L914  gate 
output  will  drive  16  units  of  loading.  This 
load  factor  scheduling  is  completely  consis- 
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F!g.  8.  Tho  Scfimitt  trigger. 
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tent  within  tlic^  Fairchild  mLQOO  series,  even 
though  some  nieiiibers  of  this  family  are  low- 
er power   units   than  others.   The   Motorola 


MC-700P  series  uses  the  same  supply  volt- 
ages and  logic  voltage  levels;  and  the  load 
factor  designations  are  also  compatible  with 


Fig.  9,  The  HEP  556  connected  as  a  free-running  multivibrator.  For  afi  output  frequency  of  1200  Hz,  R  = 
look  and  C  =  0,01  uF.  For  greater  output  level  at  the  expense  of  waveform  distortion,  pins  numbur  2 
and    10  may  be  shorted  togoiher* 
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Fig,  10.  Using  the  HEP556  as  a  low  input  imped- 
dnce^  low-level  amptilier*  The  voltage  gain  of  this 
circiiit   !$   approximately   20. 

the  Fairchild  mL900  family. 

The  only  types  of  RTL  iCs  that  wiU  ap- 
peal to  those  with  low  budget  projects  will 
be  the  less-expensive  units  that  are  packaged 
in  epoxy  or  plastic.  Three  of  the  Faircliild 
mL900  family  are  available  in  epoxy:  the 
mL900,  iiL914,  and  /EiL923.  Also  the  entire 
Motorola  MC700P  family  is  plastic  and  avail- 
able at  about  the  same  price  level  per  logic 
function  as  the  Fairchild  ^L900  series. 

The  Motorola  MC700P  line  includes  only 
one  single  function  unit,  the  MC723P— a  J-K 
flip -flop.  The  rest  of  this  DIP  family  consists 
of  multiple  function  units.  The  MC790P  is  an 
outstanding  one;  it  is  a  dual  J-K  flip-flop 
at  $2,00.  This  brings  the  price  per  J-K  down 
to  $1,00,  the  lowest  in  the  industry  to  this 
author*s  knowledge* 

Table  1  shows  the  various  economy-plastic 
RTL  units  available  from  the  tw^o  lines  dis- 
cussed,  with  their  loading  diagrams  and 
prices.  It  is  important  to  keep  in  mind  tliat 
the  pin-numbering  of  these  IC's  is  as  viewed 
from  the  top  of  tlie  package;  tliis  is  the 
reverse  of  tbe  way  transistor  basing  dia- 
grams  are  usually  sho\vn.  There  are  several 
articles  available  on  these  RTL  units  tliat 
can  be  helpful:  references  3^  4,  and  5, 

Witliout  sounding  biased  in  favor  of  RTL, 
the  author  feels  tliat  this  family  represents 
the  best  one  to  "cut  one*s  teeth"  on.  The 
reasons  for  tliis  feehng  are  simple:  (1)  RTL 
is  inexpensive,  so  fiist  experience  comes 
cheap,  and  (2)  since  there  is  a  resistor  in 
nearly  every  lead  to  the  internal  transistors 
of  the  IC  chip,  your  mistakes  are  not  likely 
to  destroy  the  units, 

ECL   (Emitter-Coupled  LiOgic)   is  another 
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Fig,  11.  The  HEP558  connected  as  a  one-shot  multi- 
vibrator. The  nnain  consideration  when  using  ihis  cir- 
cyit  Is  to  keep  the  value  of  R  less  than  160  feilohms; 
the  ttori)  time  will  be  approximately  equal  to   1.4  RC. 

family  tliat  should  be  of  interest  to  the  ama- 
teur. Motorola  has  recently  made  four  types 
of  MECL  (Motorola  Emitter  Coupled  Logic) 
available  in  their  HEP  line.  This  HEP  line 
has  the  distinct  advantage  of  being  available 
nearly  any^vhere  in  tlie  U.S.  and  also  through 
mail  order  firms  such  as  Allied  Electronics; 
Table  II  shows  the  ty^pes  of  HEP  IC's  tliat 
are  available,  and  the  similar  industrial  ver- 
sions of  each.  The  HEP  versions  of  the  stan- 
dard Motorola  MC300  series  are  not  obliged 
to  have  the  same  specifications  as  tlieir  in- 
dustrial versions,  but  the  cross-referencing 
is  still  helpful  By  consulting  the  Motorola 
Apphcation  Notes'  for  the  MC303,  MC304, 
MC30e,  and  MC308,  a  large  body  of  help- 
ful information  can  be  gleaned  on  uses  for 
the  HEP553,  HEP554,  HEP556,  and 
HEP558.«5^  7.  ^ 

The  MECL  family  is  unlike  most  otlier 
logic  families  in  that  a  logic  level  change 
does  not  cause  any  component  transistors  to 
saturate.  This  means  that  the  MECL  family 
can  operate  much  faster  than  others,  since 
no  saturated  transistors  have  to  be  pulled 
out  of  saturation  during  switching.  The  in- 
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Fig.  12.  Using  the  HEPS54  and  HEP556  &^  a  Schmitt 
trigger.    The    510k    resistor    should    be    510    ohms. 
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Fig.  13.  Connecting  the  HEPS58  IC  as  a  divider — 
divide   by  two  and    divide    by  five. 

dus trial  MG300  units  can  be  used  up  to 
30  MHz  switching  rates^  so,  we  can  expect 
to  find  some  of  the  HEP  units  that  will 
approach  this  rate,  too.  This  inherently  faster 
operation  is  reflected  in  small  propagation 


time  through  counting  elements.  This  allows 
us  to  build  serial  dividers  of  large  prime 
numbers^  like  17,  at  fairly  high  frequencies,® 
Fig.  9  through  13  show  several  uses  for 
the  HEP  integrated  circuits.  The  applications 
to  which  these  circuits  are  put,  will  be  left 
to  the  readers'  needs  and  ingenuity.  Some 
of  the  units  which  can  be  built  using  HEP 
integrated  circuits  are  described  in  detail  in 
a  booklet  by  Motorola.  ^^ 

,  ,  ,  W6GXN 
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The  only 
Theatre  Organ 
available  in  kit  form 
—for  only  $1350. 

Build  it  yourself  and 
save  over  50% 


You've  asked  for  ft  aod  here  it  is  -  the  NEW  Schober  THEATRE 
ORGAN  that  you  assemble  yourself^  For  the  first  time  in  kit  fonti^ 
a  real  Theatre  Organ  with  that  rich,  full,  old  time  (heatre  pipe 
organ  sound.  You  create  the  organ,  then  you  create  the  music! 

j  ^  The  Theatre  Organ  features  special  voicing,  curved  console  de- 
sign, two  61 -note  keyboards,  2-octave  radiating  pedal  clavier,  8 
octaves  of  tone  distributed  over  5  pitch  registers  (including  a  1-foot 
register)^  35  speaking  organ  stops,  8  realistic  percussion  stops, 
4  couplers,  and  vibrato  tablet— 48  tablets  in  all.  And  all  at  a  truly 
remarkable  low  price... you  save  over  $1,500  {well  over  50%) 
from  comparable  theatre  organs. 

Just  follow  easy  step-by-step  instructions  written  in  everyday 
language  which  anyone  can  understand.  You^ll  have  an  unequaled 
pride  when  you're  finished  that  only  can  come  from  assembling  it 
yourself. 

The  Theatre  Organ  starts  at  $1,350.  This  price  includes  a  beauti- 
ful walnut  console  or  you  can  save  further  by  building  your  own 
from  plans.  Options  available  include  combination  action,  genuine 
reverberation,  percussion,  and  amplifiers  and  speakers. 


Combination  Action  Ten  buttons  select  preset 
combinations  of  stops  —  actually  move  the  stop 
tablets  as  in  pipe  organs. 

_  Percussion  Eight  percussion  stops  provide  ex- 
citing realism.  Celesta,  harpsichord,  piano,  man- 
dolin, xylophone,  chrysoglott,  orchestral  bells, 
single  or  reiterating,  are  played  just  like  the  real 
thing  — and  sound  that  way  — alone  or  along  with 
regular  organ  stops. 

Free  Information.  Send  today  for  your  copy  of 
Schober*s  16-page  full-color  booklet— plus  free  7" 
recording. 

fHE  ^rem)^M  w^mOM  MRPORATIOM 

43  West  61st  Street,  New  York,  N.Y,  10023 

'     The  Schober  Organ  Corp.,  Dept.  D-2  ' 

43  West  61st  St.,  New  York,  N.  Y.  10023 

Q  Please  send  me  Schober  Organ  Catalog  and 
Free  7-ioch  "sample"'  record. 

D  Enclosed  please  find  $2,00  for  12-incli  qual- 
ity LP  record  of  Schober  Organ  music. 
($2.00  refunded  with  purchase  of  first  kit.) 


($2.00  refunded  with  purchase  of  first  kit.)     | 
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Ronald  Ives 
2075  Harvard  Sf. 
Palo   Alio,   Calif. 


Proportional  Transistor 
Control  of  AC  Circuits 


Proportional  dc  control  of  ac  circuits  has 
been  one  of  the  sticky  problems  in  electronics 
since  the  days  of  the  slop-jar  rectifier  and 
the  "Edison**  storage  B  battery.  Most  of  the 
successful  circuits  take  the  form  of  a  good 
amphfier,  in  which  the  gain  in  varied  by  the 
dc  control  voltage.  Until  recently,  this  was 
an  effective,  but  highly  uneconomical,  con- 
trol metliod,  and  was  usually  limited  to  low 
powers. 

Since  the  end  of  WW  II,  the  situation  has 
been  improved  by  magnetic  amplifiers^  thy- 
ristors,  and  '^back-to-bacF'  configurations  of 
transistors.  All  of  these  systems  work,  and 
some  work  very  well,  but  their  cost  and  bulk, 
not  to  mention  procurement  difficulties  and 
delaySj  usually  confine  them  to  large-scale 
industrial  and  governmental  use* 

Relatively  recent  commercial  availability 
of  high*voltage  tiansistors  and  of  siHcon 
bridge  rectifiers  of  high  current  capacity  has 
simplified  high  power  rectification  and  con- 
trol greatly,  and  has  reduced  prices  enorm- 
ously, A  bit  of  cogitation,  followed  by  some 
experiments^  indicates  that  proportional  con- 
trol of  any  ac  circuit  by  a  small  dc  control 
voltage,  using  only  rectifiers  and  transistors, 
in  a  simple  configuration,  is  entirely  possible. 


4f-  OK  HEAT  S1KK 


l-4IfmB^WAXl 


Fig*   L  Gsneral  confrol  circuit. 


General  control  circuit 

Circuit  for  controlling  any  ac  load  by 
means  of  a  dc  control  voltage,  using  only  a 
bridge  rectifier  and  a  transistor^  is  shown  in 
schematic  form  in  Fig.  1,  with  approximate 
voltage  and  current  values, 

in  this  circuit,  everything  to  the  left  of 
tlie  bridge  is  ac,  from  the  line  or  other  source. 
Everything  to  the  right  of  the  bridge  is  pul- 
sating dc,  resulting  from  the  full  wave  recti- 
fication of  the  line  power.  With  the  bridge 
output  shorted,  current  through  the  ac  load 
is  determined  by  tJie  line  voltage  and  the 
load  reactance  (less  the  very  small  losses  in 
the  bridge).  With  the  bridge  output  open, 
voltage  across  the  bridge  output  is  approxi- 
mately 1.414  times  the  line  RMS  voltage. 

If  a  variable  resistor  is  connected  across 
the  bridge  output,  the  current  through  the 
load  can  be  varied  by  vaiying  the  resistor. 
If  the  resistor  is  replaced  by  a  suitable  tran- 
sistor (note  voltage  and  current  relations  in 
Fig.  I) 5  current  in  the  ac  load  can  be  varied 
by  varying  the  dc  bias  on  the  transistor.  This 
cuiTent  is  at  maximum  when  the  transistor  is 
saturated,  at  minimum  when  the  transistor  is 
cut  off^  and  at  various  intermediate  values  de- 
termined by  base  bias  when  the  transistor  is 
between  saturation  and  cutoff,  With  a  single 
control  transistor,  conbolled  power  is  from 
30  to  50  times  conbolling  power.  With  a 
Darlington  pair  in  the  control  position^  con- 
trol ratios  of  considerably  better  than  1,000 
to  1  are  easily  obtained. 

Specific  circuit  data 

Using  standard  and  easilyobtained  parts,  a 
specific  circuitj  much  like  the  general  cir- 
cuit of  Fig*  Ij  was  constructed  and  tested. 
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Fig.  2.  Specific  iezi  circuif,  with  constants^ 

Results  with  this  ciicuitj  shown  in  Fig-  2, 
are  tahulated  in  Table  I*  Note  that  in  this 
circuit,  polarity  of  both  the  bridge  and  of 
the  transistor  have  been  reversed,  so  that,  in 
event  of  failure  of  the  bias  source,  the  load 
is   deenergized- 

As  wiU  be  noted  from  Table  I,  perform- 
ance of  the  circuit  is  smootli,  tliere  being  no 
serious  'toobles**  in  tlie  control  character- 
istic. It  is  quite  important  that  the  transistor 
have  an  adequate  heat  sink,  or  its  character- 
istics win  change  witli  use— usually  not  for 
the  better.  A  4"  x  4"  by  1/16"  sheet  of  cop- 
per, exposed  to  free  air  circulation,  was  found 
adequate  for  the  2N307  here  used.  The  small 
capacitor  shunted  across  the  bridge  is  a 
hash  filter.  Its  value  depends  in  part  upon 
the  characteristics  of  the  load,  and  may  be 
anything  from  .01  to  ,1  ftF  per  ampere 
of  current  without  impairing  circuit  operation, 

Eirtension  fo  higher  power 

Tlie  test  circuit  shown  in  Fig.  2  has  a  powd- 
er handling  capability  of  25  volt-amperes- 
Theoretically,  the  same  circuit  can  be  used 
for  any  power  by  suitable  choice  of  bridge 
rectifier  and  transistor.  In  practice,  we  are 
now^  limited  to  about  400  volt-amperes  be- 
cause of  the  limitatioQS  of  available  transistors, 
the  upper  hmit  being  attainable  with  the 
Delco  DTS  423  transistors.  By  using  an  ele- 
vated Hne  voltage,  (above  115),  we  can 
squeeze  out  some  more  volt-amperes*  Watch 
out  for  polarity  when  changing  transistor 
types* 


I  1,5  2 

BASE    VOLTS    rEfa) 


a  iz  re  2o 

BASE    MILLIAI^PERES    (I^) 
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Table  I,  Performance  of  the  circuif  shown  In  Fig,  2. 


When  the  new  10  and  20  ampere  high- 
voltage  transistors,  now  reportedly  being  de- 
veloped by  at  least  tliree  manufacturers,  ap- 
pear  on  the  market,  we  will  be  able  to  con- 
trol more  than  2,000  volt-amperes  of  ae  by 
means  of  a  relatively  small  dc  control  powder. 


Applications 

This  control  circuit  is  an  excellent  replace- 
ment for  a  Variac  within  the  presently-exist- 
ing power  limitations.  As  the  control  power 
is  low  voltage  low  current  dv,  the  main  ele- 
ments (rectifier  and  transistor)  can  be  placed 
near  the  load,  and  the  control  element,  such 
as  an  Olimite  AB  pot,  mounted  at  any  con- 
venient place  on  the  panel. 

This  circuit  permits  convenient  primary 
conteol  of  power  supplies,  either  manual  or 

automatic,  and  has  a  nimnber  of  possible  pro- 
tective applications,  such  as  shutting  off 
plate  power  when  bias  voltage  fails. 

Life  of  components,  when  properly  cooled, 
is  problematical,  but  very  long,  Silicon  bridge 
rectifiers  have  service  hves  measurable  in 
years  (5  or  more);  and  modern  power  tran- 
sistors, either  germanium  or  silicon,  seem  to 
be  equally  dependable. 


THIRD  AKNUAL  LONG  ISLAND  HAMFEST 

Sponsored  by  the  Federa+ion  of  Long  Island  Radio  Clubs*  A  day  out  for  the  entire  family.  SwJm- 
nning,  sunbaffimg,  playgroiinds,  boardwalk,  barboque  grills,  tables  for  picnicklng«  games,  prhes. 
CottfesfSf  aiicfioiit  swap  shop,  mobite  octiVify      •      Tatks  by  praminenf  radio  amateurs 

Sunday.  July    16th.  9^00  A.M. 

Write  F-LJ,R-C.,  Box  304.  Long  Beach,  N.Y.  1 1562,  for  further  mformation. 

Hempstead  Town  Park,  Lookout  Point,  Long  Island 
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It's  true.  We  keep  telling  you  about  the  in- 
spired simplicity  of  the  2K-2  design,  about 
its  rugged  reliable  mechanical  construction. 
We've  told  you  many  times  about  the  2K'2*s 
high  quality  components,  its  enormous 
power  output,  its  exceptionalfy  low  distor- 
tion figure  and  attendant  signal  sharpness. 
Other  amateurs  have  been  telling  you  these 
same  things  too!  And  you  have  been  hearing 
those  BIG.  BIG  2K-2  signals  on  the  air.  But 
ifs  still  true,  you  wifl  never  fully  appreciate 
what  a  superb  amplifier  the  2K-2  really  is 
until  you  have  owned  one  for  yourself* 

And  now  good  news!  The  2K-2  is  available 
for  immediate  delivery.  We  have  expanded 
production  and  have  amplifiers  in  stock. 
Pick  up  your  telephone  today.  Find  out  how 
easy  it  is  for  you  to  own  the  2K-2,  If  you 
live  near  a  metropofitan  area  air  freight  can 
deliver  one  to  you  by  tomorrow.  Of  course  if 
you  live  in  the  country  you  may  have  to  wait 
an  extra  day. 

If  you  are  still  not  sure  let  us  send  you  our 
descriptive  brochure.  Remember  you  are 
dealing  with  the  world's  oldest  and  most  re- 
liable amateur  distributor.  You  can  count  on 

the  same  responsible  merchandising  pro- 
gram that  amateurs  all  over  the  world  have 
been  relying  on  for  forty  years. 


ATTENTION!  MHitaryjr  commerdal,  mdus- 
trial  and  scientific  users  .  .  .  please  write  for 
iniornyation  on  our  custon^  line  of  high 
power  com  muni  cation  linear  amplifiers  and 
RF  power  generators. 


6%   FINANCE  CHARGE  •  }0%   DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITJONED  APPARATUS  •  Nearly  all  mokes  &  models. 

Our  reconditioned  equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin. 


CALL   OI«£CT   - 


USE   AR£A  CODE 


Butler  i  Missouri,  64730 
11240  W.  Olympic,  Los  Angeles,  Calif,.  90064 
931  N.  Euclid,  Anaheim,  Calif,,  92801 
6116N,  27th  Ave.,  Phoenix,  Ariz.,  85017 


816  6793127 

213  477  6701 

714  772-9200 

602  AM  4-3895 


East  Coast  Rep.:   Howard  Laughrey,  2  Elizabeth  St,.  Chappaqiia,  N.Y.   10514,  (914)  CE  8  3683 
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Phone  Patching- 


CX  A.  Robertson  KSBLL 

Product    Manager.   Communleatioits 

Heath  Company 

Benton  Harbor,  Michigan 


More  Light  in  a  Gray  Area 


Litigation  presently  in  the  courts  may  clear  up  the  legalities 
of  phone  patches. 


More  than  seven  years  ago,  an  eloquent 
plea  for  legalizing  amateur  radio  phone 
patches  was  made  by  Mn  C*  D.  Ehinger, 
a  ham,  K9IVY,  and  also  a  prominent  mem- 
ber of  the  telephone  industry,  in  an  article 
which  appeared  in  the  December,  1959  issue 
of  Electronics  World,  The  article  was  symp- 
tomatic of  the  controversy  that  has  sur- 
rounded the  "gray  area"  of  amateur  radio 
phone  patching  for  years  and  which,  at  last, 
appears  headed  for  legal  resolution. 

A  phone  patch  is,  in  essence,  a  device 
which  interconnects  the  facihties  of  the  tele- 
phone company  with  a  two-way  radio  system. 
Tariffs  filed  with  the  Federal  Communica- 
tions Commission  by  AT&T  and  other  tele- 
phone companies  prohibit  such  interconnec- 
tions unless  the  equipment,  with  a  few  ex- 
ceptions, is  provided  by  the  telephone  com- 
pany. From  the  telephone  company  view- 
point, tliis  restriction  is  necessary  to  prevent 
possible  interference  to  telephone  service  re- 
sulting from  the  direct  or  indirect  connection 
of  a  "foreign  attachment"  to  a  telephone  line* 
This  viewpoint  is  defended  on  the  basis  of 
the  responsibihty  of  tlie  telephone  company 
to  provide  dependable  land- line  communi- 
cations under  federal  regulation  in  return 
for  being  granted  a  monopoly  for  telephone 
service  in  a  certain  area- 
Over  a  year  ago,  the  Carter  Electronics 
Corp.,  of  Dallas,  a  manufacturer  of  a  phone 
patch  device  called  Carterfone^  filed  an  anti- 
trust suit  against  AT&T,  Southwestern  Bell, 
and  General  Telephone  Company  of  the 
Southwest.  Carter  Electronics  seeks  compen- 


sation for  damages  resulting  from  an  alleged 
loss  of  business  due  to  tlireats  by  the  defend- 
ant telephone  companies  to  discontinue  serv- 
ice to  individuals  and  firms  using  the  Car- 
t  erf  one.  The  courts,  before  handing  down  a 
decision  in  the  Carterfone  case,  have  asked 
the  FCC  to  resolve  the  question  of  the  "just- 
ness, reasonableness,  validity,  and  effect*' 
of  the  current  tariff  regulation.  Thus,  the 
FCCj  which  has  in  the  past  indicated  that 
phone  patches  do  not  violate  FCC  radio  serv- 
ice iTjles  but  has  avoided  the  issue  of  die 
vahdity  of  the  telephone  company  tariffs, 
must  now  come  to  grips  with  the  problem,  A 
hearing  before  an  FCC  examiner  is  sched- 
uled within  the  next  few  mondis. 

The  arguments  in  favor  of  legalizing 
phone  patches  are  reasonable  and  persuasive. 
From  the  predominant  commercial  viewpoint, 
properly  designed  and  effective  phone  patch- 
es can  be  produced  at  prices  well  below  the 
usually  prohibitive  cost  of  telephone  com- 
pany equipment  offered  to  provide  a  similar 
service-  The  installation  of  such  phone  patch- 
es result  in  more  efficient  and  increased  use 
of  telephone  facilities.  In  the  non-commercial 
area  of  amateur  radio,  if  phone  patches  were 


r 

FI9.    I.  Typical   "home-brewed"    phone    patch  whicli 
was  widely  used   with  AM   transmitters. 
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1.    Z^^ZgAr^ 

Z  BAL  ADJUJTEB , 

ToeouAL  Zkne, 

THUS  BALANCIMC  efllDCE 

2.      510)^ ALS  APPLfEt)  FROM 
RECEIVER  TO  Z,ANd2j, 

ARt  EO  JAL  AND  DO  NOT 
LrNSALANCE  flSlDGE.  THUS, 
CURRENT  FLQW3  IN   Z  LIME 
BUT  NOr  -IN   2  TRANS 

J.      SIGNAL  APPLIED  TO  Z  LINE 
UhtBALANCESfiRltiOE 
AND  CURRENT  FLOWS  EN 
Z  TRANS. 


Fig,  2.  Tlie  Wheatstone  bridge  h  the  basis  for  mod- 
ern hybrid  phone  patch  circuits  employed  with  VOX 
operated  SSB  transmitters. 

to  be  removed  from  the  ''gray  area'V  ^ 
marked  increase  in  public  service  phone- 
patch  tiaffic,  particularly  with  overseas  mili- 
taiy  personnel,  would  ensue.  Telephone  com- 
panies  have  in  the  past  indirectly  indicated 
the  usefulness  of  the  phone  patch  by  tm*ning 
their  heads  the  other  way  concerning  amateur 
radio  use  of  tiiese  devices.  Nevertheless,  the 
*'gray  market*^  has  forced  all  but  two  ama- 
teur radio  equipment  manufacturers^  Heath 
Company  and  Waters  Manufacturing  Com- 
pany, out  of  the  ham  phone  patch  business. 
Heath  Company  reports  that  despite  the 
"gray  area**  and  to  the  beSt  of  their  knowl- 
edge, their  patch  has  never  been  the  cause 
for  a  comx:)laint  by  a  telephone  company 
against  a  user.  Adequate  performance  and 
low-cost  therefore  appear  to  be  compatible  in 
today  s  phone  patch  designs. 

Adequate  perfoiinance  was  not  always  the 
case  with  amateur  radio  phone  patches.  The 
type  of  patch  illustiated  schematically  in 
Fig.  1  was  considered  fairly  sophisticated 
fifteen  years  ago  but  provided  what  could 
be  termed  only  satisfactory  perfomiance  with 
AM  rigs  at  that  time*  This  design  empk)yed 
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Fig,  3.  A  typical  hybrid  phone  patch  design  using 
spectal  transformers  for  optimLrm  energy  transfer 
and   innpedance  matching. 


an  audio  output-to-line  transformer  which 
at  least  approximated  a  match  to  the  tele- 
phone line  impedance.  The  center-tapped 
liigh  impedance  winding  helped  reduce  hum 
pickup  which  was  a  real  problem  in  early 
home-brew  patches.  Most  of  us  can  also  re- 
call phone  patch  circuits  which  employed 
power  transformers  in  crude  designs  which 
were  matched  by  equally  crude  performance. 
One  can  only  imagine  the  detrimental  effect 
thesfe  devices  had  on  telephone  service.  The 
circuit  in  Fig.  1  was,  with  its  attention  to 
impedance  matching,  hum  reduction,  and  rf 
filtering  and  bypassing^  at  least  a  step  in  the 
right  direction. 

With  the  increased  popularity  of  SSB  by 
the  early  sixties^i  phone  patch  design  was 
forced  to  take  a  giant  step  forward  to  satisfy 
the  demand  for  patch  operation  consistent 
witli  the  VOX  capability  found  on  most  all 
SSB  transmitters*  To  ehminate  the  need  for 
manual  transit-receive  switching  during  phone 
patch  operation  with  VOX  equipped  SSB 
rigs,  ti'ue  telephone-type  hybrid  circuitry  was 
required  in  patch  designs.  Thus,  more  ac- 
curate telephone  Hne  impedance  matching 
was  a  necessity  and  telephone  quality  trans- 
formers were  employed.  Also  about  this  time, 
the  need  for  monitoring  the  input  level  to 
the  telephone  hne  was  realized  and  VU 
meters,  as  employed  by  die  telephone  indus- 
try, became  standard  equipment  on  most 
hybrid  phone  patches. 

The  operation  of  a  hybrid  phone  patch 
can  best  be  understood  by  referring  to  Fig.  2. 
The  basic  requirement  of  the  circuit  is  to 
passively  couple  audio  from  the  receiver  into 
tlie  telephone  hne  without  energy  being  de- 
livered to  the  ti*ansmitter  audio  input  at  a 
level  wWch  will  cause  the  VOX  circuit  to 
operate.  As  described  in  Fig-  2^  our  old 
friend,  the  Wheatstone  bridge,  provides  an 
effective  means  of  satisfying  the  basic  patch 
requirement  outhned  above, 

A  practical  embodiment  of  this  circuit  is 
illustrated  in  the  hybrid  phone  patch  design 
presented  in  Fig.  3,  In  addition  to  the  normal 
hybrid  circuit  components,  on-off  switching 
functions  and  appropriate  rf  filtering,  sev- 
eral other  significant  circuit  techniques  are 
evident  here.  A  600  ohm  resistive  H  pad 
is  i>rovided  to  isolate  the  telephone  line  im- 
pedance, whicli  can  vary  from  installation 
to  installation,  so  that  a  simple  balance  net- 
work can  provide  maximum  transmit-receive 
isolation  at  every  installation.  The  VU  meter 
can  be  switched  from  its  normal  line  level 
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Fig.  4.  The   Hea+ti   HD-15   Hybrid    Phons   Patch   em- 
ploys a  VU   meter  for   moniformg   input  level  to   the 
telephone    line    and    indrcating    correct    null    adjust- 
I        menh 

monitoring  function  to  a  null  indicating  func- 
tion to  permit  accurate  adjustment  of  the 
balance,  or  null,  control.  A  strong  heterodyne 
is  tuned  in  on  the  receiver  and,  with  the 
patch  on  and  a  telephone  call  actually  placed, 
the  balance  control  is  adjusted  for  a  null 
on  the  VU  meter  which  is  measuring  the 
voltage  developed  across  the  transmitter  in- 
put level  control.  Once  set,  the  balance  con- 
trol usually  needs  no  further  adjustment. 
Notice  also  that  Oils  patch  design  also  em- 
ploys transfonners  which  match  the  imped- 
ance of  the  receiver  output  and  transmitter 
input  as  well  as  those  of  the  telephone  line 
to  provide  m;ixim!im  overall  energ>'  transfer. 
Mr,  Ehinger's  1959  article  suggested  sever- 
al requirements  for  the  design  and  use  of 
legal  phone  patches.  These  were  use  only 
with  radio  equipment  and  by  operators  hav- 
ing valid  FCC  licenses,  use  only  on  a  private 
telephone  line,  location  of  the  telephone  at 
the  radio  operating  position,  patch  provi- 
sion for  monitoring  input  level  to  the  tele- 
phone line,  and  pa>Tnent  of  a  nominal^  month- 
ly fee  to  the  telephone  company.  AH  re- 
quirements, except  the  last,  still  seem  to  be 
reasonable.  If  the  tariff  is  revised  to  permit 
phone  patching,  it  does  not  appear  that  the 
telephone  companies  would  be  justified  in 
charging  a  fee  for  use  of  equipment  that  be- 
longs to  an  individiuiL  Phone  patches  sup- 
plied l>y  the  telephone  company,  should  they 
be  made  available,  would  be  a  different  mat- 
ter, 

Whatever  the  outcome  of  the  Carterfone 
litigation,  it  is  encouraging  that  the  question 
of  phone  patch  legahty  is  finally  being  scni- 
tinized.  At  least  it  indicates  that  there  is 
a  growing  interest  in  legalizing  phone  patch- 
es and  that  a  dtinaud  exists  for  reasonably 
priced  phone  patch  equipment.  Let's  hopt^ 
a  decision  fa\  arable  to  hams  will  be  handed 
down  and  result  in  complete  ilhimination 
of  the  *'gray  area".  ,  ,  .  K8BLL 
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Priced  from  only  S14.95to$39 
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OVER  5000  rREQUENCY  COMBrNATIONS  FROM 
.45  MC  TO  475  MC  AVAILABLE  FROM  STOCK. 

MANY  NEW  MODELS  TO  CHOOSE 
FROM  OFFERING  A  TOTAL  OF  THE 

FOLLOWING:  Crystal  control,  vari- 
able tuning,  UHF  epitaxial  transistors, 
FET  transistors,  noise  figures  as  low  as 
2:0  db,  full  wave  varactor  diode  tran- 
sistor protection,  sensitivity  better  than 
2/10  microvolt,  fully  shielded  oscil- 
lafors  and  band-pass  filters  to  elimi- 
nate spurious  frequencies,  zener  diode 
voltage  regulation,  6  to  12  volts  posi- 
tive or  negative  ground,  slug  tuned 
coils,  double  tuned  R,F,  stages,  tuned 
mixer  stages,  wide  band  l,F.  amplifiers. 
All  this  plus  the  highest  quality  com- 
ponents carefully  assembled,  tested, 
and  guardn+eed. 

We  have  exactly  what  you  want  at  a 
lower  price  and  better  quality  than  you 
can  obtain  elsewhere*  See  our  new 
multiple  oscillator  converters  for  moni- 
tormg  two  or  more  frequencies  simul- 
taneously! 

24-hour  special  delivery  service  avail- 
able  on  many  models. 

Send  for  ynr  free  1961  converter  oitilei* 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.  HoJIISj  N.  Y.  11III 
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\NT\N  Report 


WTW  is  picking  up  faster  all  the  time 
DOW*  If  the  requests  for  our  new  WTW 
country  list/tally  sheets  are  any  indication, 
things  mil  be  rolling  in  high  gear  for  sure 
in  a  few  months  from  now.  I  have  been 
sending  out  these  sheets  at  the  rate  of  six 
a  day»  It  seems  as  if  many  fellows  are  inter- 
ested in  WTW— a  lot  more  than  I  ever 
tliought. 

The  new  WTW  country  list/tally  sheets 
consist  of  four  pages  printed  on  both  sides. 
Spaces  have  been  allowed  so  tliat  you  can 
use  them  for  ten  years*  About  every  fifth 
line  has  been  left  blank  for  additions  as 
they  turn  up  or  corrections  as  they  are  dis- 
covered-  I  will  take  full  blame  for  the  varioias 
mistakes  that  are  on  these  sheets— they  were 
laid  out,  made  up  and  printed  by  me  so 
these  mistakes  cannot  be  blamed  on  anyone 
other  than  myself.  They  are  free  for  the 
asking  provided  you  send  along  a  manila 
envelope  (9  by  14  inches  or  larger)  self 
addressed  and  with  lOc  worth  of  stamps 
on  it.  This  will  pay  the  postage  for  3  or  4 
sets  of  these  forms  depending  upon  the 
weight  of  the  envelope.  One  set  of  these 
forms  must  be  filled  out  and  sent  in  with 
your  first  batch  of  cards.  We  retain  this  form 
and  file  it  away  to  add  the  countries  as  you 
send  them  in  to  us.  One  form  is  required 
for  each  mode  on  each  band.  This  may  seem 
like  a  lot  of  work  but  later  on  it  will  simplify 
our  task  of  keeping  tlie  records  straight 
This  will  be  specially  true  when  the  5  year 
period  has  passed  and  you  begin  to  lose 
the  countries  you  worked  5  years  ago. 

If  you  are  considering  trying  for  WTW,  by 
all  means  get  yourself  a  set  of  these  forms. 
It  wiU  make  your  record  keeping  a  lot  easier 
I  am  sure,  A  complete  list  of  WTW  countriw 
is  included  so  you  know  what  counts  and 
what  doesn't,  A  few  of  them  may  surprise 
you  if  you  have  not  seen  our  list  recently. 
Send  along  a  large  envelope  for  your  copies 
and  it  will  be  sent  out  pronto. 

We  have  received  many  suggestions  from 
different  DXers  regarding  WTW*  At  this 
moment  we  have  not  decided  what  changes, 
if  any,  wiU  take  place.  Right  now  we  are 
"mulling  over"  the  idea  of  accepting  card^ 


in  multiples  of  less  than  100,  This  would 

keep  everyone  informed  as  to  how  others  are 
doing  in  their  WTW  work* 

There  will  be  a  column  in  each  issue  of 
73  from  now  on  that's  devoted  to  the  progress 
of  WTW,  We  think  it  wiU  be  of  inter^t  to 
aU  DXers  because  competition  will  become 
keener  as  more  fellows  qualify.  The  day  may 
come  when  we  will  keep  a  running  record  of 
the  top  10  or  20  or  even  30  who  are  battling 
it  out  for  top  position,  1  have  had  many  let- 
ters suggesting  this  and  it  seems  that 
this  would  make  things  more  interesting 
to  the  fellows.  What  do  you  think  Mr,  DXer? 

At  this  time  we  still  need  a  DX  Club  to 
check  WSL  cards  for  these  call  areas:  W/K 
1,  W/K  2,  W/K  5,  W/K  8,  and  W/K  0.  We 
need  one  or  two  such  check  points  for  Africa, 
one  in  the  southern  part  and  one  in  the  north. 
Two  are  still  needed  in  Asia  too — one  aroimd 
Hong  Kong  or  Japan  and  the  other  some- 
where around  western  India^  Tehran  or 
tliereabouts. 

Do  we  have  any  volunteers  for  these  check 
points?  We  furnish  the  necessary  blanks 
needed  for  proper  record-keeping.  We  want 
every  checkpoint  to  use  the  same  kind  of 
record  keeping  so  that  we  will  have  a  xmi- 
form  system.  The  work  involved  is  not  too 
great,  at  least  not  at  this  time,  but  we  hope 
it  wiU  grow  as  WTW  interest  grows. 

The  address  of  each  of  the  current  WTW 
QSL  check  points  is  as  follows: 

W/K  3— Western  Pennsylvania  DX  So- 
ciety, John  F.  Wojkiewicz  W3GJY,  1400 
Chaplin  Street,  Conwav,  Pennsylvania 
15027. 

W/K  4-The  Virginia  Centuiy  Club,  P.O. 
Box  5565,  Virginia  Beach,  Virginia 
23455. 

W/K  6-Orange  County  DX  Club,  James 
N.  Chavarria,  3311  Steams  Drive, 
Orange,  California  92666. 

W/K  7-W^tem  Washington  DX  Club, 
Inc.,  William  H.  Bennitt  W7PHO,  18549 
Normandy,  Seattle,  Washington  98166. 
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W/K  9— The  Montgomery  County  Ama- 
teur Radio  Club,  Scott  MilHck  K9PPX, 
Litchfield,  Illinois  62056. 

Canada-The  Edmonton  DX  Club 
(VE6GX),  12907  136th  Avenue,  Ed- 
monton, Alberta,  Canada, 

Oceania— The  New  Zealand  Association 
of  Radio  Transmitters^  Jock  White 
ZL2GX,  Contest  and  Awards  Manager, 
152  Lytton  Road,  Gisbome,  New  Zea- 


South  America— Venezuela  Amateur  Ra- 
dio Club,  P.  O.  Box  2285,  Attention  o£ 
YV5CHO  DX  Committee,  Caracas,  Vene- 
zuela, South  America, 

Europe— Via  R^S.CB. 


Hawaiian  amateurs  send  their 
the  W6  check  point. 


to 


AH  others  send  your  cards  to:  Gus  M. 
Browning,  Route  1>  Box  161-A,  Cordova, 
South  Carolina  29039. 

Each  group  of  cards  sent  to  any  check  point 
must  be  accompanied  with  a  remittance  of 
$1,00  to  cover  costs  of  certificates  and 
handling— plu^  postage  to  cover  the  return 
of  your  cards.  Please  specify  method  of 
shipment  and  enclose  a  large  addressed  en- 
velope. Otherwise  your  cards  wiU  be  returned 
to  you  via  third  class  mail. 

Notice  that  W5KUC,  W4NJF  and  W3DJZ 
have  quahfied  for  the  200  coiuitry  certificate 
for  14  MHz  phone.  Mind  you,  these  fellows 
have  worked  and  received  QSL  cards  from 
200  countries  in  less  than  one  year.  As  you 
know,  WTW  only  started  at  0001  GMT  May 
1st  last  year.  This  should  prove  to  you  that 
it*s  possible  if  you  make  up  your  mind  that 
you  are  going  aU  out*  I  bet  these  fellows 
had  a  ball  working  DX  all  over  again.  I 
know  these  fellows  and  they  are  the  type 
who  get  things  done  when  they  make  up 
their  mind  to  do  it.  We  wish  to  congratulate 
them  on  a  job  well  done.  They  are  presently 
working  hard  on  their  WTW-300-WOW- 
I  sure  hope  they  make  it.  That's  it  for  this 
month.  If  you  have  any  questions  please ; 
write  me  and  I  will  try  to  answer.  Please 
send  along  a  sase.  Thanks* 
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BUG-ZETCHER"* 

KILOWATT 

80  THRU  10 

MOBILE 

ANTENNA 


You've  heard  them  on  the  air 
,  .  ,  Now  .  ,  ,  Avallabl©  for 
the  first  time]  II 

The  Texas  "Bug  Ketcher"  has 
been  one  of  the  best  radiating 
antennas  on  the  air  for  years 
<  .  •  and  yes,  low  power  rigs 
can  increase  effective  radi- 
ated power  with  this  high  "O" 
coil, 

"Bug  Ketchers"  are  custom 
made  of  top  quality  materials, 
engineered  to  withstand 
abuse  wrhere  other  antennas 
fail  .  ,  .  Sead  Fop  Yours 
Now  •  •  ,  Be  ready  for  a  fuU 
season  of  mobile  funl 

BUG-KETCHER 

COIL  ONLY 19^ 

COMPLETE  MOBILE 
PACKAGE  INCLUDING 

.  ,  *  base  extension, 
whip,  gutter  clip,  extra 
heavy  duty  ball  mount 
and  sprinq  (your  option, 
bumper  or  deck   mount). 

.  A  $4«.0S  VALUE  FOR  ONLY   .  ,   . 
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$39.95 


COMPLETE 


BIG  "D"  HAMBOREE— DALLAS 
MARKET  HALL— AUGUST  4-5 
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VANGUARD  ^^^ 4170  01? 

MODEL  501  ^£i7^7J 

Miito  In  USA.  SHIPPIHG  COLUCT 

COMPLETE  WITH  LENS 

SUB-MINIATURE  SOLID  STATE 

TV  CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

THE   VANGUARD    501    Is    a    completely    automatic 

closed  cfrcuft  television  camera  capable  of  transmit- 
ting sharp,  clear,  live  pictures  to  one  or  more  TV  sets 
of  your  choice  vra  a  low-cost  antenna  cable  (RG'50U) 
up  to  a  distance  of  1000  ft  vi^ithout  the  need  for  ac- 
cessories or  modifications  on  the  TV  sets.  The  range 
can  be  extended  indefinitely  by  using  line  ampHfiers 
at  repeated  intervals  or  by  using  radio  transmitters 
where  regulations  permit. 

There  are  hundreds  of  practical  uses  In  business, 
home,  school,  etc*  for  any  purpose  that  requires  you 
or  anyone  chosen  to  observe  anythfng  taking  pface 
anywhere  the  camera  is  piaced.  Designed  for  contin- 
uous unattended  operation,  the  all-transistor  circuitry 
of  the  501  consumes  only  7  watts  of  power. 

SPECIFICATIONS: 

•  Meaiures  2W*  x  4''  x  T*  (excluding  lens  and  conittctori). 

•  Weight  3W  lbs, 

•  Op»ratfl»  on  100  130  volti  50  or  40  cyclti,  7  Witli, 

•  T«st«d  at  TO"  to  125^  F. 

•  Advanced  circuitry  vfilUiiia  35  itnii-coftducfofs  mott  of 
which  aro  silitoii« 

•  Fi«!d  tffict  input  circuit  for  fnmfmum  video  nofsc. 

•  Rfttoliffion  guaranlted  to  «JCc»«d  »tand«rdt  *«t  by  525 
lfn«  TV  rtceivors. 

•  RF  oufpul  ^,000  microvolts  adjutfalilo  for  cfiinrt«ft  2 
to  6. 

•  Vid«Q  output  UV  |>*|>  eompotit*  with  stindird  fitgi- 
llvo  syne  (random  inf trices). 

•  Vitwablo  pictures  obtainable  with  Itlumlnitlon  as  Tow 
at  t  ft«  candle. 

m  Vidicon  confrollad  light  comptntatfon;  15Q/1* 

•  Adiustabia  iris  on  lans  enablas  uia  In  bright  sunlight. 

•  N«w  long  lifa,  stib>ntiniatura  viilicoii  with  spocttal  ra- 
sponio  similar  to  Type  r735A. 

•  Electron  I c ally  regulated  powftr  lupply  ^nd  ihanmlly 
comperifatea  circuitf  Qliminat«  changa  in  picturo  c|vality 
whan  line  voltage  and  tamperatura  Buctuata. 

•  All  pans  guarantead  for  I  year  (exctpt  fer  opon  flla« 
mant  en  vjdkon  4ir  braakage}* 

•  Fast  1ow<ost  servieo  always  avallafala  from  our  factory 
In  Hoi  lis,  N.Y* 

Pre-sflt   adjustable   controls   includi   tha   followlnf:  Vld»o   lain, 
vidw  ei»mpeiis^tji»n«  padetUi   teir«]p  tan  at  voltaft,  beam  voltige 
beam  aliinme^nt  elfetrieil  fotiis,  horizojiUI  rrequeney,  horliantat 
tilt,  vfrtital  freqtiMieyp  vmJcal  tiza,  viriJeal  linearity^  laodula- 
ttfta  and  RF  frequency  output. 

Send  your  orcfer  direct  to  our  factory 

VANGUARD    LABS 

19fi-23  Jomatea  Ava.     Dept.  S      Hellb,  N.Y.  11423 


What's  New  for  You? 

This  cxiltimn  is  set  aside  for  short  technical 
notes>  comments  on  73  articles,  information 
about  new  and  useful  components  and  sur- 
plus, and  announcements  about  technical  nets 
and  technical  clubs.  If  youVe  come  across 
something  that  you  think  would  interest  73 
readers,  but  don't  think  it's  worth  a  fidl  arti- 
cle, send  it  along.  We'll  give  you  credit  in 
the  column.  Send  your  contributions  to  Paul 
Franson,  38  Heritage  Road,  Acton,  Massa- 
chusetts 01720. 

Don't  forget  tliat  we^c^  looking  for  a  new 
name  for  the  column,  a  name  that  fits  the 
content  a  bit  better  than  the  present  one, 
I've  heard  two  suggestions  so  far,  but  Tm 
not  sure  whether  theyVe  serious;  Technical 
Trash,  and  Electronic  Edecticism. 

New  FET's 

There  are  several  new  field  effect  tran- 
sistors on  the  market  which  should  appeal 
to  the  amateur  experimenter.  The  most  excit- 
ing of  th^e  is  probably  the  2N4416  from 
Union  Carbide.  This  device  is  still  somewhat 
expensive  (about  $6.00),  but  displays  excel- 
lent noise  characteristics  on  144  and  up.  Pre- 
amphfiers  built  for  432  MHz  with  the 
2N4416  for  example,  exhibit  noise  figures  on 
the  order  of  2,5  dB:  gain  is  12  dB.  On  144 
the  noise  figure  is  about  2  dB  with  18  dB 
gain.  Next  month  73  will  have  a  construction 
article  using  this  FET  in  both  144  and  432 
preamplifiers. 

A  low  cost  plastic  encapsulated  FET  which 
loolcs  quite  interesting  is  the  new  Motorola 
MPF-102.  This  transistor  is  designed  for  VHF 
amplifier  and  mixer  applications  and  fea- 
tures guaranteed  parameters  at  100  MHz. 
Forward  transconductance  at  100  MHz  is 
1600  Atmhos  minimum.  The  input  capaci- 
tance is  7  pF  and  the  reverse  transfer  capaci- 
tance is  3  pF.  Maximum  drain-source  voltage 
is  25  volts, 

73  Transistor  Circuits 

Trouble  with  FET  diagrams  again!  In 
WlDTY's  article  in  the  Maich  issue  there 
are  several  errors  in  the  schematics  using  field 
effect  transistors.  The  tiling  to  remember 
here  is  that  the  N-channel  FET  requires  a 
positive  drain  supply,  llie  P-channc?l  FET,  a 
negative  supplv.  P-channe!  FET's  include  the 
2N2607,  2K4360,  TIM  12  and  U112.  N-chan- 
nel  types  are  the  2N2943,  2N3819,  2N3820 
HEP-01,  MPF-103,  -104,  -105  and  TIS34. 


Diagrams  to  watch  in  the  circuits  article  are 
ig.  11,  17,  39,  40,  47  and  71. 
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Transconductance  Tester  Troubles 

WA4UZS  reports  tliat  lie  had  a  litlle  tiouble 
with  transients  in  the  FET  Transconductance 
Tester  he  built  from  WlDTTs  article  in  tlie 
January  73^  but  cured  it  \\dth  a  0,047  /^F 
capacitor  across  each  of  the  push  button 
switch  contacts, 

1-^1 77B  Schemotie 

A  manual,  schematic  and  updating  infer- 
mation  for  the  I-177B  tube  tester  is  avail- 
able from  the  Engineering  Department, 
Daven  Division  of  the  Thomas  A.  Edison  In- 
dustries, Grenier  Field,  Manchester,  N,H, 
03103  for  $2.50,  reports  WIDKG. 

Slide  Rule  Error 

The  conversion  of  pi/ 2  radians  in  the  arti- 
cle on  slide  rules  in  the  March  issue  is  wrong. 
It  should  be  90°  instead  of  1,57*,  If  you  put 
2  on  the  C  scale  over  pi  on  the  D  scale,  the 
answer  is  read  on  the  D  scale  under  R  on 
the  C  scale.  The  basic  formula  for  tliese  con- 
versions is  pi  X  R  =180,  where  R  stands 
for  1  radian.  Thanks  to  WA8LQS  for  this. 


Product  Detector  Circuit  Board 

The  connections  on  the  right  side  nf  the  cir- 
cuit board  on  page  34  of  the  March  73  are 
reversed.  The  board  is  for  a  solid-state  prod- 
uct detector,  Gregory  Perreault  of  Glen  Rock, 
NJ,  caught  this  one, 

RTTY  Tronslator  Error 

There  is  an  error  in  the  schematic  of  the 
RTTY  encoder  on  page  37  of  the  January 
issue.  The  0,033  and  0,038  mF  capacitors  in 
the  frequency-detemiiiiing  network  are  re- 
versed. The  component  reference  numbers 
w^ere  also  omitted  from  the  schematics  and 
pictorials,  but  not  the  text,  causing  some  con- 
fusion. On  page  35,  Rl  and  R2  are  the 
6,8kO  resistors  in  the  emitters  of  Q2  and  Q3. 
R12  on  that  page  is  the  resistor  shown  in 
series  with  the  magnet.  On  page  37,  refer- 
ence is  made  to  an  RIO  and  R12  in  the  en- 
coder circuit.  These  two  resistors  are  the 
100  kft  and  6-8^  resistors  attached  to  the 
base  of  Q4.  Tlie  autlior  of  the  article, 
W8AYZ,  sent  us  these  notes, 

Paul 


VALUABLE  books  from  E.&E 


<1S>   SINGLE  SIDEBAND: 

THEORY  AND  PRACTICE 

by  Harry  D.  Hooton,  W6TYH.  The 

one-source  guide  to  ssb. 
Covers  the  origin  and 
principles  of  ssb,  deriva- 
tion of  ssb  signalss  car- 
rier suppression  tech- 
niques, sideband  selec- 
tion, carrier  generators, 
speech  amplifiers  and  filters,  ssb  generators, 
balanced  mixers  and  converters,  low-power 
ssb  transmitters,  linear  r-f  amplifiers,  ssb 
communications  receivers,  transceivers,  tests 
and  measurements.  Includes  chapters  on  how 
to  build  air-tested  linear  amplifiers.  352  pages. 
Hardbound.  Order  No.  EE-350,  only. .  .  $6.95 

NEW  17  TH  EDinON  OF  THE  FAMOUS 

RADIO  HANDBOOK 

Tells  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters,  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data,  up-to-date,  conQplete.  816  pages. 
Order  EE-167  ,  only $12,95 

RADIOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  ail  commer- 
cial radio-telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fuUy  every  subject  you 
need  to  know  to  obtain  an  opera- 
tor's license.  200  pp.  Order  EE-OSO^o/i/j/.  $5-75 

LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EQUIPMENT 

TRANSISTOR    RADIO    HANDBOOK,    by 

Donald  L.  Stoner,  W6TNS,  Lester 
A,  Earns  haw  ^  ZLlAAX,  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers,  180  pages. 
Order  EE-044  ,  only •  $5.00 

Order  from  your  electronic  parts 
/\  distributor  or  send  coupon  below. 
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Mort  Wateri  W2JDL 
82   Boston  Avenue 


The  Heathkit  SB 301  Receiver 


The  Heathkit  SB301  is  an  updated  and  im- 
proved version  of  the  older  SB300  which,  in 
its  short  history  has  already  earned  a  well- 
deserved  niche  in  ham  radio.  The  301  is  a 
ham-bands'Only  SSB/AM/CW/RTTY  receiv- 
er with  coverage  from  3,5  MHz  through  30 
MHz,  easily  extendable  to  the  2-  and  6*meter 
bands  with  accessory  converters,  both  of 
which  mount  neady  on  the  receiver's  rear 
apron,  A  front  panel  switch  concentric  with 
the  rf  gain  control  selects  either  converter 
and  simultaneously  switches  the  input  of  the 
receiver  from  the  normal  antenna  to  the  con- 
verter outputs  on  10  meters.  Frequency  cov- 
erage with  the  converter  crystals  supplied 
is  from  144  to  146  MHz  and  50  to  52  MHz- 
the  tuning  range  can  be  increased  with  ac- 
cessory crystals. 

Power  for  the  converters  flows  only  to 
the  converter  which  is  selected  by  the  panel 
switch  mentioned  before.  When  the  receiver 
1$  operated  on  the  low  bands,  no  voltages 
reach  the  converters* 

CIRCUITRY 

The  incoming  signal  is  amplified  by  a 
6BZ6,  the  rf  stage  and  capacitance  cotipled 
to  the  grid  of  the  first  mixer,  a  6AU65  which 
receives  the  local  oscillator  signal  from  the 
crystal -con  trolled  6AB4  heterodyne  oscilla- 
tor. The  latter's  coils  have  a  small  pickup 
winding  which  feeds  the  oscillator  output 
to  a  jack  on  the  rear  apron^  where  it  is 
available  for  transceiving  with  the  matching 
transmitter,  the  SB401, 

The  6AtJ6  mixer  stage  mixes  the  signals, 
with  the  sum  and  difference  frequencies 
being  applied  to  a  bandpass  coupler  having  a 
passband  from  8-359  to  8.895  MHz.  Emerging 
from  tlie  coupler,  the  wanted  signal  is  then 
applied  to  the  grid  of  the  second  mixer,  an- 


other 6AU6.  At  the  same  time,  the  5,0  to 
5.5  MHz  output  of  the  LMO  is  coupled 
to  its  cathode.  For  transceiving,  the  LMO 
output  is  also  fed  to  a  jack,  through  a  ,01 
capacitor. 

The  second  mixer's  output  at  the  if  he- 
quency  of  3.395  MHz  passes  through  a  crys- 
tal filter  to  the  if  stages  (you  get  one  filter 
with  2.1  kHz  bandwidth  with  the  kit;  AM 
and  CW  filters  are  available  as  eactra  cost 
accessories). 

The  if  amplifiers,  6BA6's  are  both  high 
gain  voltage  amplifiers^  tuned  for  maximum 
gain*  The  S-meter  is  connected  between  the 
screen  of  the  first  if  and  the  cathode  of 
the  second,  with  a  chassis -mounted  zero- 
adjust  potentiometer  providing  precise  set- 
tings, 

A  new  feature  of  the  SB 301  that  didn't 
appear  in  the  300  is  a  self-biasing,  full- 
wave,  shunt- t\pe  nois^  limiter  which  auto- 
matically adjusts  itself  to  the  degree  of 
modulation  of  the  incoming  signal.  This  sys- 
tem has  the  advantage  of  mo\ing  the  point 
where  limiting  begins  up  and  d.*wn  along  with 
the  signal  level  The  limiter  is  either  in  or 
out  of  the  circuit,  depending  on  a  push-pull 
switch  integral  with  the  AF  gain  control. 
The  degree  of  limiting  cannot  be  controlled 
manually.  The  system  operates  in  all  modes 
and  performs  effectively. 

AGC  voltage  is  obtained  by  rectif)ang  a 
portion  of  the  if  output  signal  then  passing 
it  through  a  capacitor-resistor  network  which 
applies  the  voltage  to  bias  the  rf  amplifier 
and  the  if  amplifiers.  This  system  is  of  the 
instantaneous  attack  type;  one  of  two  decay 
"speeds**  is  switch  selected— slow  for  SSB, 
fast  for  CW  and  AM.  An  "off  position  is 
also  provided  for  maximum  gain  when  dig- 
ging for  the  weak  ones. 
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A  three-section  Compactron,  a  6AS11, 
combines  the  product  detectoir,  BFO,  and 
BFO  amplifier  in  one  envelope.  The  BFO 
oscillates  at  one  of  three  crystal-controlled 
frequencies,  selected  by  the  mode  switch* 
In  the  RTTY  position^  the  crystal  frequency 
is  3392.110  kHz,  placing  the  detected  sig- 
nals of  2125  and  2975  kHz  in  the  center  of 
the  band  pass  frequency  range  of  the  SSB 
crystal  filter.  Narrow  band  RTTY  operation 
can  be  had  in  the  CW  position  of  the  mode 
switch.  If  youVe  operating  SSB  and  want  to 
change  sidebands,  here's  what  happens:  the 
crystal  that  is  switched  into  the  circuit  in- 
creases the  BFO's  operating  frequency  by  2,8 
kHz.  At  the  same  time,  the  LMO  is  auto- 
matically shifted  2,8  kHz  lower  by  a  diode 
switch  so  youVe  changed  sidebands  without 
having  to  move  the  dial— you  continue  to 
read  frequency  right  off  it. 

The  mixed  if  and  BFO  frequencies  ob- 
tained From  the  product  detector  are  capaci- 
tor-coupled to  the  grid  of  the  first  audio 
stage,  one-half  of  a  6HF8,  which  drives  the 
second  audio;  either  high  impedance  head- 
phones or  8-ohm  S]>eaker  operation  is 
available.  Negative  feedback  from  the  out- 
put transfomier  to  tlie  cathode  of  the  first 
audio  stage  prfjvides  low  distortion  audio. 

For  AM  reception,  the  BFO  is  switched  off 
and  the  if  output  is  coupled  to  a  diode  detec- 
tor instead  of  the  product  detector  and 
thence  to  the  audio  stages. 

The  hneup  is  completed  by  a  100  kHz 
caUbrator  that  can  be  zeroed  against  WWV's 


■fwwrjv^^Kce- 


15  MHz  signal.  The  band  switch  has  a  spe- 
cial position  for  receiving  WWV— another 
new  and  welcome  feature  that  was  missing 
from  the  300, 

Assembly 

No  unusual  problems  were  encountered  in 
building  the  receiver  except  one  of  my  own 
making.  I  did  not  observe  the  cardinal  rule 
of  kit  building— read  the  instructions  first, 
and  follow  them  exactly.  In  blind  confidence, 
I  unpacked  all  the  parts  and  sorted  them 
out,  but  when  I  began  to  check  them  off 
against  the  parts  list^  I  discovered  that 
Heath  had  made  another  important  advance. 
There  were  separate  numbered  "parts  pack- 
ages" that  were  called  for  individually  as 
you  begin  each  stage  of  assembly.  The 
advantage  is,  of  course,  that  you  don't  have 
a  lot  of  small  parts  floating  around  long 
before  you  need  them.  Had  I  read  the  manual 
carefully  I  would  have  known  this.  Take 
warning,    do    as    I   say,    and    not    as    I   do! 

Total  assembly  time  was  about  24  hours, 
and  alignment  with  the  built-in  crystal  cali- 
brator and  S-meter  went  very  rapidly-  Not 
a  single  operating  difficulty  was  found,  a 
testimony  to  the  good  design,  careful  engi- 
neering and  superb  manual  that  makes  it 
possible  for  anyone  who  can  solder  to  build 
this  kit  successfully* 

In  case  of  difficulty,  extensive  trouble 
shooting  procedures  are  carefully  outlined 
in  the  manual,  and  complete  voltage  and 
resistance  charts  are  included.  According  to 
Heath,   90%   of  the   troubles   that   do  arise 


This  bird's  ey©  view  shows  several  differences  between  the  SB300  and  SB30I.  The  SB30I  on  the  right 
has  an  additional  heterodyne  oscftlator  crystal  and  col! — immediately  to  the  left  of  the  large  board.  The 
converter  switch  which  was  located  on  top  of  the  chassis  in  the  SB300  is  now  loc<ated  on  the  front  panel. 
The  three  crystal  filters  of  th©  301  are  somewhat  snnaller;  the  6ASII  Compactron  [below  crystal  filters) 
has  been  moved  a  little  and  is  now  adjacent  to  three    crystals  instead  of  the  two  that  were  used  in  the  S6300. 
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are  traced  to  poor  solderingj  so  check  that 
first 

Comparing  fhe  SB30I   fo  the  SB300 

Owners  of  the  older  model  will  be  iiitere- 
ested  in  tlie  differences  between  the  two; 
physical  changes  are  quickly  apparent.  On 
the  front  panel,  the  ftmction  switch  and  the 
AF  gain  control  have  been  moved  nearer  the 
top*  The  AF  gain  knob  also  pulls  out  to  turn 
on  the  ANL,  The  mode  switch  now  has  RTTY 
position  and  the  band  switch,  its  opposite 
number  in  location^  includes  the  \VWV  15 
MHz  position.  At  the  bottom  of  tlie  panel  the 
converter  switch  is  concentric  witli  the  r£ 
gain  control.  It  was  formerly  located  on  the 
top  of  the  chassis  and  yoti  had  to  open  the 
hd  to  get  at  it, 

Examine  the  top  view  photos  of  the  two 
receivers;  the  holes  in  the  coil  cover  in- 
dicate two  tluiigs— coil  locations  have  been 
shifted  and  an  additional  heterodyne  oscil- 
lator coil  appears.  It  is,  of  course,  for  the 
15  MHz  WVVV  position- 
Three  crystals  appear  in  the  chassis  area 
of  the  301  forward  of  the  power  transformer, 
whsre  the  300  had  only  two.  The  extra  one 
is  for  RTTY  reception.  Further  forward  in 
the  same  area,  the  three  crystal  filters  are 


located.  The  new  ones  are  not  only  smaller— 
but  better.  The  400  Hertz  CW  fHter  is  now 
only  2  kHz  wide  60  dB  down,  compared  with 
2.5  kHz  in  the  old  one. 

The  \TO  in  Llie  receiver^  which  Heath 
calls  the  LMO  (lineai*  master  oscillator), 
is  a  slightly  modified  version  of  the  original 
model.  An  industrial  grade  6BZ6  has  been 
substituted  for  the  original  6AU6,  and  there 
are  some  minor  changes  in  the  values  of 
one  or  two  parts.  Its  stability  is  excellent; 
drift  is  completely  uimoticeable  from  a  cold 
start* 

Operation 

One  of  this  receiver's  outstanding  charac- 
teristics is  its  quiet  operation,  but  don't 
make  the  mistake  of  thinking  tliis  means  it's 
dead.  Far  from  it— it's  got  sensitivity  to 
spare.  Tuning  is  smooth  and  the  degree  of 
tension  on  die  dial  is  adjustable  to  your  own 
tastes.  Witli  the  receiver  properly  calibrated^ 
frequency  readout  and  resetabilih  are  out- 
standing,   within   a    fraction   of   a   kilohertz. 

When  you  wrap  Use  whole  works  up  in  the 
neat  two-tone  green  cabinet  Heatli  favors, 
you Ve  got  a  receiver  that's  an  impressive 
package  for  the  money, 

.  .  .  W2JDL 
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NUVISTOR  LOW  NOISE  PREAMPLIFIER 


For  27  (CB),  28,  50, 144  or  220  MO.  (Also  available 
for  150-170  MCS) 

Add  this  Ameco  Nuvistor  Preamplifier  to  your  re- 
ceiver (or  converter)  to  improve  the  sensitivity  and 
noise  figure.  Two  tuned  circuits  also  improve  rejec- 
tion of  image  and  spurious  frequencies.  Compact, 
easily  connected  and  low  power  requirements,  wired 
and  tested  with  tube. 

Models  PV  28,  50,  144  &  220 $13.95 

Write  for  details  on  150-170  mcs  and  others. 

Ideal  for  improving  performance  of  surplus  FM  Two-Way  equipment  for  "NET'' 
operation  on  the  2  and  6  meter  bands. 


MANUFACTURERS  OF  FM  AND  AM  TWO-WAY  RADIO,  SSB  AND  ISB 
COMMUNICATIONS,  CONTROUTOR  FUEL  CONTROL  AND  DATA  EQUIP- 
MENT, AMECO-  HAM,  CB  AND  SHORT  WAVE  LISTENING  EQUIPMENT. 


AMECO  EQUIPMENT  CORP. 

A  SUBSIDIARY  OF  AEROTRON,  INC.  ■  P.  0.  BOX  6527  ■  RALEIGH,  N.  C.  27608 
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HEAVY  DUTY  POWER  KIT  FOR  SSB  EXCITERS 

poiients,  we  were  able  to  make  up  a  supply 
which  met  the  requirements  of  the  latest 
Swan,  Collins,  Drake,  Hallicrafters,  Heath, 
and  National  transceivers.  Talk  about  value! 
We  can  offer  this  complete  assortment  of 
parts  including  a  16  gauge  steel  chassis  and 
bottom  plate,  a  good  PM  speaker  and  mating 
plugs  for  your  particular  transceiver  for  just 
$50.  The  transformers  in  this  set  weigh  17 
lbs,  and  altogether  the  completed  supply  will 
weigh  close  to  40  lbs.  This  is  what  I  call 
meat  and  potatoes.  The  filtering  is  excellent; 
the  regulation  is  extremely  good,  and  we 
have  schematics  and  a  printed  story  to  be 
supplied  with  each  kit,  giving  detailed  infor^ 
mat  ion  as  to  how  to  make  the  connections  for 
your  rig.  You  will  have  to  tell  us  what  model 
you  own. 

This  is  what  the  power  supply  will  dor 

800-1000  V  at  up  to  400  mils  on  peak 

285-320  V  at  up  to  300  mils 

bias  of  up  to  125V  at  100  mils 

12V  DC  at  1  ampere 

12.6V  AC  at  6.5  amps 

Remember,  this  is  an  assembly  of  parts. 

We  do  not  furnish  a  drilled  chassis;  we  do 
not  furnish  the  hardware;  we  do  not  furnish 
the  solder  and  the  wire  but  literally  every- 
thing else  is  supplied- 

Please  allow  for  45  lbs,  shipping  weight  or 
otherwise  be  prepared  to  accept  Railway  Ex- 
press or  motor  truck  shipment* 


I  am  always  on  the  lookout  for  electronic 
components  or  assemblies  which  possess  po- 
tential ham  value.  I  have  also  been  interested 
in  any  item  which  makes  it  possible  for  more 
hams  to  enjoy  sideband.  You  can,  therefore, 
understand  how  happy  I  was  when  on  a  re- 
cent western  trip  I  found  one  lot  of  225  watt 
core  power  transformers  and  in  another  area 
a  batch  of  computer  grade  electrolytic  con- 
densers. Immediately,  I  felt  that  we  could 
put  out  a  darned  good  universal  transceiver 
power  supply  and  when  I  got  back,  the  boys 
in  the  shop  confirmed  this, 

I  say  universal  because  with  two  of  these 
power  transformers  and  two  500  mil  chokes, 
12  diodes,  assorted  resistors  and  other  com- 


HIGH  VOLTAGE  PLATE  TRANSFORMER 

We  pulled  a  booboo  in  our  January  catalog  issue.  We  did  not  ac- 
curate!)^ describe  a  particularly  good  plate  transformer  and  the  result  was 
that  few  people  buuglit  ibem-  Actually  one  of  the  best  items  we  have 
in  stocl',  this  plate  transformer  provides  for  2850V  either  side  of  center,  is 
rated  lor  500  mils  of  continuous  duty,  and  is  insulated  for  4286V.  The 
primary  is  intended  for  207,  220,  or  225V*  This  transformer  will  coast 
and  run  cool  even  with  condenser  input  and  a  peak  demand  of  your 
final  at  close  to  4000V  and  upw^ards  of  one  ampere.  In  other  words,  you 
can  run  4KW  PEP.  It  measures  9%"  w.  x  7%"  d.  x  9^"  h.  and  weighs 
60  lbs.  Cheek  tlie  price  of  copper  and  steel  today  and  see  if  tliis  isn't 
a  value.  Only  $35  f.o.li.  Harvard,  This  is  brand  new  merchandise. 


II« 


ON'T  RUN  OUT  OF  NUTS  AND  BOLTS 


We  have  500  boxes  of  %"  6-32  thread  nuts  and  bolts  for  $1.95  a  box.  These  are  heavay  platt  il 
steel  oval  head  bolts  with  square  nuts  to  match.  Used  all  the  time  in  liam  construction  projects. 
Each  box  weighs  3  lbs.  Please  allow  for  postage. 
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S  Bnnd  Trtiimpatidfrr.  RT-21/APN-21XH 
Meaiiurea  ir*W  x  13"H  x  10"D  and 
wBigrli^  ^1  lbs.  Supplied  less  tubes,  A 
veritable  wealth  of  S  band  componentg 

' — pulse  transformers  and  generally 
useful  components.  Basic  cavity  may 
be  used  In  amateur  microwave  work 
around  3000MC  and  uses  light  house 
tubes.  A  Shepard  McNally  Klystron 
707B  used  in  2nd  cavity.  12  or  24  VDC 
and  400  cycle  115V  AC  slngrle  phase. 
Bargain  priced  at  $15.00. 


X*Bafid   Radar.  An 

earl  J  tirb^rne  ra* 
dar  wt  for  X  bund 
ineJudes  rtcelver 
and  pulie  mafiie* 
iron.  Al  low  100 
lbs.  I50.no  rftch. 
Here'i  yout  chance 
to  ba¥e  your  own 
radar  trap  or 
weather  eye.  Re- 
qiilret  IXBT  400 
cycles  and  2&V 
DC. 


Bridge     Rectifier    Tnnifor- 

Ticf  suitable  for  solid 
>i;ito  applicaUim.  Cmpible 
of  furnishing  flO^^V  mi  ,5 
limp;  115V  primary r  tec- 
Dcidaty  Fftted  at  545V  it 
.455  ami  IS.  b^.'  iciuare  i 
5'   high.    $7  25.    15   Iba. 


Loadtnf]  Capaeltor  Here  ii 
a  two^iecLlon  loadij3£  coti- 
denser  each  i^tion  tary- 
tng  betwtGn  20  and  600  pf 
§0  thai  Lho  iym  pf  ib» 
condenier  will  extend  up 
to  12Q0  pf  which  is  more 
Uian  adi'^iuaia  for  mmi 
hlgh-tMJweted  fiBals.  The 
spacing  ii  eiscellent.  The 
condenser  measures  3%' 
behind  the  panel,  lla  width 
tg  3*/i.*  and  Its  maslmum 
heiitht  witli  the  condenier 
open  Js  2%":  This  la 
straight  line  frequency.  A 
partlcuiarb'  food  ralue  at 
$3    Bach.    H'   ihafL    2   Iba, 


G.£.     Air    Capaaitor. 

20-440  pf.  7'  long  I 
2*  X  2*  ceraralc  end 
csps  wlib  %'  ilitrL 
Heavy  brail  «^- 
siructlon,  .015  ipac- 
Ing.  Excellent  at  a 
loading  capacitor  or 
for  general  purpose 
work.  $4/oa,  1%  Its 


Solid  Stmli  or  seleolum  rccttner 
iruufornier  made  by  Raytheon, 
their  ^UXOliSA:  primary  60  cy- 
cles: iec^oodary  tapped,  from  23  to 
4BV;  rated  2  amps  but  good  for  4 
amps,  mi"  hi«h  by  8^*  wide, 
$4  each.   7^   Ibi. 


Dual  BBarlrtp  li«««Ar- 
Eund  Capacitor.  100  pf 
slralghi.  line  capacity. 
Excellent  for  a  ^'ariety  of 
general  usei,  00c  each, 
l0/$7.50.    4    oa.    each. 


Oolllni  RF  Plate  Chokf^-good  for  MBb-powered  fbil: 
capable  of  at  least  ^  amp  and  iuilable  for  SO- 10  meters. 
|4/ea,    ^   lb. 
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PHONE  PATCH  KIT  ONLY  $5.95 

The  most  popular  item  that  we  have  ever  pro- 
duced for  the  ham  is  our  inexpensive  phone  patch 
kit.  We  have  received  literally  hundreds  of  or- 
ders and  many  hams  have  taken  tlie  trouble  to 
voluntarily  write  us  to  describe  how  pleased  they 
were  with  the  performance  of  the  kit  The  elec- 
trical values  of  tliis  kit  have  been  chosen  for  aver- 
age Volume  and  average  telephone  line  condi- 
tiojos.  Each  kit  is  fashioned  around  a  very  ex- 
pensive Western  Electric  repeating  coil  trans- 
former* The  transformer  has  four  600-ohm  wind- 
ings and  is  toroidally  made  with  a  great  amount 
of  shielding.  Even  when  purchased  in  large  quan- 
titles,  the  price  of  this  transformer  is  over  $40 
and  no  contemporary  phone  patch  made  in  this 
comitry  includes  a  transformer  doing  more  or  cost- 
ing more  than  this  transformer.  Besides  the  trans- 
former, I  supply  a  4-pole  switch  and  knob,  six 
half  watt  resistors,  two  RF  chokes,  a  blocking 
condenser^  four  ceramic  capacitors  and,  naturally, 
an  instruction  sheet. 

The  patch  is  designed  to  work  from  the  500- 
ohm  output  of  your  receiver  into  a  500^ohm  input 
on  your  transmitter.  If  you  use  a  modem  trans- 
ceiver, we  can  supply  two  auxiliary  transformers  that  will  enable  you  to  use  this  kit.  One 
of  them  is  a  small  500-olim  to  grid  transformer  priced  at  $2.50*  You  wire  this  into  the  micro- 
phone input  circuit  of  your  transceiver.  The  second  transformer  is  a  500-ohm  to  voice  coil 
transformer  and  it  is  used  to  contact  the  3*2  to  8  ohm  from  your  receiver  output  ioto  the 
phone  patch  transformer.  Price:  $1*50. 

A  typical  transceiver  would  normally  require  $9,45  worth  of  parts — $5.95  plus  $2.50  plus 
$1,50.  If  you  have  an  oldef  type  transmitter  such  as  a  Johnson,  B&W,  or  Hallicrafters,  you 
would  very  likely  need  only  the  kit  itself.  The  kit^  when  packed  with  the  auxiliary  trans- 
formers, weighs  5  lbs.  Those  on  the  West  Coast  should  add  $1.70  for  postage;  those  in  the 
midwest,  $1,30;  those  on  the  East  Coast,  $1.20. 


\^ii^^^;Vs^.iiii\2:iii..Kv.i:i.^^^ 


•  ■■■-■■■■■■  ■  ■•-•■■•    ■■■■  • 


,m,'f\fff    iTtfl 


AMERICAN  BEAUTY  100  WATT  SOLDERING  IRON»$4.95 


J-.  ■  ■  *>:.->.'  ^;•••^y!^•^ 


■-■y-'j^f  >..  :-:•  ji-. 


This  famous  iron  has 
been  standard  in  our 
trade  for  over  25  years. 
It  wiU  operate  year  in 
and  year  out  without  fail- 
ure for  it  is  built  like  the 
proverbial  battleship.  Es- 
pecially well  balanced 
for  heavy  use.  Heavy 
enough  to  solder  to  a 
chassis  and  light  enough 
for  all  general  work.  The 
soldering  tip  is  iron 
plated  which  greatly  re- 
duces pitting  and  redressing  and  saves  you  time  it  you  work  with  an  iron  all  day  long.  Tlie 
casing  and  body  are  of  one-piece  seamless  steel.  The  shatter-proof  wooden  handle  is  coated 
with  a  durable  rubberoid  for  personal  handling  comfort  Has  a  cooling  baffle;  uses  an  extra- 
flexible  cord  which  withstands  repeated  kinking,  and  bending.  Supplied  with  tip  and  stand. 
One  of  the  most  useful  and  best  values  1  have  ever  oHered.  Absolutely  new,  $12.50  valu< 
my  net  is  $4,95,  AUow  postage  for  2^  lbs.  Only  275  available. 
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SIGNETTE  LOUDSPEAKING  INTERCOM 


(Moster,  Remote  and  50'  of  wire 


only  $20.00) 


One  of  the  surprise  ofterings  made  me  in  the  past  sixty  days  and  which  1  have  accepted 
for  sale^  is  the  small,  siolid-state  intercom  powered  from  the  AC  lines  and  made  by  General 
Dynamics  in  Rochester^  New  York*  We  offer  our  ham  friends  a  truly  worth wliile  item  which 
can  be  used  in  a  variety  of  ways.  Most  hams  set  their  shacks  apart  from  their  Hviug  quarters — 

in  attic,  gai-age^  or  basement  A  big  advantage  of  tliis  little,  inexpensive  but  high-quahty,  de- 
vice is  in  having  the  XYL  be  able  to  reach  you  for  dinner — or  in  reverse,  during  one  of  those 
contests  when  you  want  another  pot  of  colFee,  wouldn't  it  be  nice  just  to  reach  over,  push  the 


Radar   Echo   Box   AN/UPM*aO.    A 

coaxial  type  resonant  cavity  used 
to  monitor  radar  ssrstems  operate 
iiiK  in  the  range  of  llSO-liiSOMC 
Decdy  ti.D  lb  per  micro  sacondp 
Sensitivity  1  db*  power  loss  for  50 
yard  ring  time.  Temperature  coef- 
ficient ,105%  rin^lime/ degree  F 
at  68  ^.  Uses  3-1N2IB  diodes.  New 
Weighs  25  Ihs,  Cost  uncle 
t2000.0a.  Your  Cost  $10.00. 


OHcillator  0-12.  This  ift  a  signal 
gen  em  tor  operating  between  156 
and  2S5  MHz  with  a  built-in  at- 
tenuator assembly  acrurately  caJi- 
brated  to  more  than  100  db,  below 
1  volt.  It  employs  a  remote  cutoff 
piston  attenuator.  These  osciJla- 
tors  normally  provitle  pulsed  RF 
output  but  can  easily  be  employed 
for  CW  with  a  simple  change, 
$9.70.   lyk   l^^ 


V 


Ferrite  Antenna  Coii:  6%"  long  x  5/16  diameter.  I 
bought  thes^  at  a  very  low  price  and  found  them  to 
be  particularly  attractive  when  bunched  together  as 
a  core  for  winding  filament  chokes*  Use  4  of  them 
wound  with  electrical  tape  as  a  core  for  4-1 QOO. 
59$  each.  4/$2.00.  4  oz.  each. 
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btitton,  and  ask  for  some  Java  without  having  to  get  tip  and  lose  your  chance  in  the  pile-up? 

Another  iiite resting  application  is  using  this  as  an  aulomatie  babysitter.  If  you  wish,  you 
can  wire  one  througli  Hie  walls  gl:  your  home  in  such  a  way  tliat  people  approaching  your 
front  door  can  have  verbal  entree  to  the  kitchen  where  the  XYL  usually  hangs  out. 

These  little  intercoms  are  ideal  for  stores^  professional  offices,  sibbH  business,  restaurants, 
grilles,  garages  or  other  office  applications.  The  Master  and  substation  units  may  be  used  in 
a  variety  of  combiaations.  Instant  operation  and  very  low  current  consumption  are  features. 

We  offer,  for  $20,  to  supply  one  IM  Master  and  one  IR  Remote.  Also  included  will  be  50' 
of  3-conductor  triplex  wire-  You  can  use  this  little  intercom  at  distances  up  to  225'  as  long 
as  the  interconnecting  cable  is  made  up  of  at  least  #22  wire.  Technically,  each  Master 
comprises  two  transistors  in  cascade  with  a  push-pull  transistorized  output  stage*  A  45-ohm 
dynamic  speaker  serves  as  a  microphone  on  transmit,  A  small  negative  12V  power  supply 
is  obtained  from  a  full  wave  rectifier  and  a  tiny  line  transformer.  The  residual  hum  is  neg- 
ligible; the  units  are  surprisingly  clear,  and  sensitive  enough  so  that  a  person  speaking  in  a 
low  voice  four  to  five  feet  from  a  unit  can  be  heard  at  comfortable  volume  at  the  other  end 
of  the  line, 

A  Multi-Master  intercom  is  available  using  the  Model  7M  which  permits  the  selection 
of  six  stations,  either  Master  to  Master,  or  Master  to  Remote,  or  mixed  Masters  and  Remotes. 
The  7M  was  originally  priced  at  $50.  We  offer  it  for  only  $22.50.  The  little  Remotes 
originally  sold  for  $14.50  but  when  purchased  on  our  special  they  are  available  at  $6.75  each. 
The  IM  and  IR  combination  which  we  sell  for  $20  can  be  wiretl  for  privacy  mode  or  hands- 
free  operation.  In  the  hands-free  position^  you  have  an  automatic  htitcning  device  useful,  for 
example,  if  you  want  to  monitor  the  sounds  coming  from  your  b^iby's  room, 

Each  unit  measiDres  4-3/16"  w,  x  7-25/32"  d.  x  2-5/16''  h.  There  is  a  volume  control 
on  the  master  unit  Operation  from  either  unit  is  effected  by  depressing  the  talk-listen  plate 
or^  in  tlie  case  of  the  model  7M,  by  first  selecting  the  remote  and  tfien  depressing  the  plate. 
You  may  leave  them  plugged  in  and  turned  on  all  the  time  since  they  draw  only  2  watts  for 
the  complete  sj^stem.  The  transistors  used  are  two  pieces  of  2N1414  and  two  of  the  2N1415. 
The  weight  of  the  IR  and  IM  when  packed  and  shipped  together  is  only  6  lbs.  Remember 
to  allow  enough  for  postage  and  please  give  your  street  address  in  the  event  we  can  make 
shipment  by  United  Parcel  Service, 

Just  over  500  sets  are  available.  These  should  go  fast  considering  their  quality  and  use- 
fulness and  the  reputation  of  the  original  manufacturer.  Remember  this  is  new  merchandise. 


Matching  transformers:  Here 
Ifl  a  very  hi^b  uuality  line- to- 
ff rni  transformer  Primary  either 
20t»  ohms  or  500  ohms  imped- 
ance anti  secondary  30,000  ohms 
grid-to-grid  with  a  center  tap. 
It  may  also  be  used  as  a  low- 
level  plate- to-multiple  line 
transformer.  UTC-4050  $2.50. 
%  lb. 


Sockets:  BCA  99^5  7 
contact  socket  with 
built  in  capacitors. 
Semi-shielded  for  tiae 
with  829B,  3E29  and 
832*  Price  $1.80,  100 
available^ 


Toroidat  Filter  AsBcmbly  for  RTTY,  These  new 
Humphrey  unrts  measure  only  1%"  x  2".  We  have 
them  complete  with  their  sockets  in  matched  sets 
tuned  to  2125  cycles  and  2975  cycles*  $8.50  per  set* 
%    lb. 
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INTEGRATED  CIRCUIT  SALE 

GOOD  STUFF  YOU  CAN  AFFORD 


1 


IC's,    Choice,    TO-B    or   10-46    case,    RTL    Mostly    6 
&   B   lead.    Jncltides   Gates,    Buffers    Flipflops,    etc.    50 

u  laSOiTCQ  ----------■■■■■  ■■■Ti  I II I Ill        'TT  "    ■■■■■—-— ■—^^-.  J  J  I  r  ^ 


■  |t    pillBllBil 


Buy   2   assfd,    packs    &    get   9    pin    test   socket   free, 
IC's     Flat    Pocks,     DTL,     Gates,     FUpflops,     Buffers, 

efc.  40  sssofied   ««*,**«.^.-... — ..«„.»,„„, .$5* 95 

100     asstd ,     ,»^«.„,»,.,..^„^ ^ „.„„„„„.„*„p,*^„»»?il**"5 

All     IC's    sample    test    over    50%    good,     unmarked. 
Schematics^    identtficirtion    &    lest    info    included, 
IC'i  TO-5  or  T0-4&  Stmtlar  to  903  3  input  NAN-NOR 
Gates*    Tested. , -  ■.,.»,■■  » — .— * -.A  for  %2* 


Sanfie  as   above^  Sampl#  tested   over  50%   good, 

50  for  $5.95 
IC's  Flat  Packs  Sim.  931  RS/JK  Clocked  Flipflop, 
tested   ^ ™^I0  for  $12.50  2  for  $2,95 


FOLLOWING  HAPPY  PACKS  WILL  RESTORE 

YOUR    FAITH     IN    SURPLUS    DEALERS.    All 

$2.95   each.    Buy    10   and    get   #  1 1    free.   Some 

tested,    some    sample    tested    (ST),    but    include 

extras, 

HI'Galn      CDoflTngton)      Amplifiers      10-18 

2N998,    2N999.    4    lead-    Tested    .,. ^^^ ^. 

P     Channer     Field     iffect     Trons.     simitar 
2N327a,   TO^S,    4   lead.   Tested   ^ 


similar 
6  eacb 

2H3277, 
3  eaefi 
NPN    Power   Trans,    HV   Amplify   20    MHi,    30   watts 

Tested,    Be*a    2S    to    75.    TO'S9    stud.-.^ ^.^ A  each 

Same  Pwr-  Trans,  Tested  Beta  75  100  plus,  4  each. 
KPN  Pwr  Irons*  HV  Choice  TO*3  diamond,  15  watt 
or  T0-6i  Small  diamond  5  watt  test  21-50  Beta,  6  ea. 
Pancake  Trans,  tiny  TO-46,   choice  all   PNP  or  NPN, 

Fost  Switch   Trans*  sIm.  2N9I4/NPN,    T042,    tested 

12  each, 
NPN  TO-5  or  PNP  TO-5.  Various  types  test,  35  ea. 
NPN  TO-Tfi  or   PNP  TO-lBg   Various  types   Including 

UHF,  Tested  ,^-^,^_ -«...™ -3S  each. 

Assfd.    NPN-PNP   sample    tested,    choice,    all    TO- 1 8 


or 


O  f  I  I   ^hi^*^  J  -- 


_.over  45  eocli. 
Dual  Trans.  6  lead-  Choke.  AH  TO-5  or  TO-lfl 
NPN,  or  PNP.  Choice,  Oif.  Amp,  types  tested  A  each. 
Dual  Trans.   Choice  All  TO-5  or  TO- 1 8,    mixed   PNP 

&    NPN    1ST)   .„._„^ ^^^^. ^..«.».20  each. 

Power    Trans.    NPN    Asstd.    TO-59    Stud.    TO-3    and 

TO  66  Diamond  Tested,  low  Beta  „* . «,«««,15  each. 

Dual   Computer   Diodes.   3   lead,  TO-19   case,    mostly 

fast.   Common  Anode.    (ST) 7S  each. 

Signal    Diodes,     mostly    fast,    Asstd.    Glass    &    Tiny 
black  dot  (ST).   Few  Zeners  ^^^   each. 

Above    Devices   all    new,    unmarked,   all    silicon. 
SCR's,    tested    for    PIV,    PRV    &    Gates.    Your   choice 
TO-5    1.2    to    L5    amp.    TO-66    Diamond,    5    ampere 
TO-S9  Stud^  9  amp.   All    packs  ^2.95 


Choice 

SO  to  100  PRV 
100  plus  to  200 
200  plus  to  300 
300  plus  to  400 


all   one  type: 

PRV  -™4  each 

PRV  ^ ^ 3  each 


tiVt    ,    ^-— —  — J-   eacn 
Silicon   m-32   Stud   Diodes  Tested   _,$2<f5  pkg. 


Pl¥ 

5  Amp, 

10  Amp. 

50  plus  to  100  PIV 

12  each 

100  plus  to  200  PIV 

10  each 

6  each 

200  plus  to  300  PIV 

8  each 

5  each 

300  p  us  to  400  PIV 

h  each 

4  each 

^00  plus  to  500  PIV 

5  each 

3  each 

We  include  some  Rev.  Polarity* 


Germontum  DTodes,   IN-270,    100  PIV,  90  ma.  all  pur- 
pose tYPe   .-«„-».«„, „ 50  each_ .«« «..$2,f5 

Germanium  Transistors,  TO-5  « $2.95  pkg. 

Sprqgue,    2N1754,    PNP.    RF  _„____„ 10   each 

Gm.   ins*.    2N604    PNP,    BOMHi   SW TO 

Tex.   Inst.  2N1303    PNP   HI   Gain _^,..„10 


each 
each 
Above  new  marked  long  leads. 

TEX.  Inst.   2N1304  NPN  GP.  new  20  each 

TEX.   Inst.  2N1105   PNP  GP,   new  25  eoch 

Asstd    Marked  PNP,  NPN   (ST)  ™-_^...„.J0  each 
Last  3  items  have  short  leads  PC  bd,  or  socket  length* 


Assorted  types  of  Goodies 


Sl*n  pkg. 


Mlnioture  Trimpots  by  Bournes,  Dale,  Daystrom,  etc. 
Mixed  new  and  used  pull-offs. 

20  ohm  to  SOO  ohm  10  osstd. 

1000  ohm  to  10.000  ohm  10  asstd. 

20,000  ohm  to  I  meg  ohm  10  asstd « 

Slug    tuned    colls,    wlred^    from    Gonset,    7    varieties 

25  asstd. 
Disc  Capcscttprs  top  grade,  Erie,  600V  S%,  60  to 
320  mmf.  7  varieties  — ,««*«-«-««... M  asstd. 

Dipped  Micas  (Hershey  Bars)  mostly  I  CO,  220,  330 
mmf   100  V  new  trimmed  for   PC  boards,    125  asstd. 

Good — All    submlniature    Mylar    Capacitors 

200  V  precision,  2%  ratings. 
j026,     .047,  ,055  mf 
30  asstd.,    10  of  each  or  30  of  a   type 
Precision   Resistors,  2%   T/j  watt 
All     marked    47    ohm    thru    470K    ohm     short    leads. 

88  mhy  Toroid  coils   l"   diam 

Excellent    re*wind   cores  „«_, ^10  f^r  $2.9S 

FerHte  Cores  for  Pufse  Xfmr  windings-  1^**  x  I" 
rods,  %"  X  W*  round  toroids  and  %'"  k  %"  E 
cores .    25    assted ,    ,«„, „ ..„,*^.*„„...$2 -9S 

Some    memory    cores    included    free. 


n*«fri^w^^v^4h^ 


.$2.9S 


Nl"2    Neon    Lamps,   300  each    mounted 
Micarta    Panel,   Removable.   4   lbs.  ^ 


m 


_  54.95 

Nicad  Rechargeable  battery  \2S  V  mounted  in  re* 
iict  Beet.  Toothbrush  with  motor,  some  usable  units. 

72   lb   each  «,.«■„.,■, ■■■.,, _     -- .^  _   $1,00 

Buy    10   and    get   free    battery    charger 

Memory  Plane,  5"  5t  B"  with  4096  wired  toroid   bits, 

$9.75   each.   Complete   8   plane   unit  -« .^^$75.00 

Memory   Plane,    10"   x    10"   with    10,000  wired    toroid 

bits.    Perfect   condition.    I    lb.   each ^$15>00 

Some  Memory  Plane  sitghtly  damaged,  2  for  $15.00 
Same  Memory  Plane  badly  damaged  each  _$  5>00 
2"x3'*    10x10    [100   fait)    Matrli    boards__   $2.    each 
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Computer   &r<id#   Elect-  Capiscitors.   2'*  x  5" 

by   Maffofy,   Sprague   and    G.E.    %q^   $1.25,    >/z    ^b. 

36.000  mfd   4  VDC  4.500   mfd  55    VDC 

25,000   mfd   6   VDC  2.500    mfd    80   VDC 

19,000    mfd    6    VDC  1,250   mfd    180   VDC 

3,500   mfd   55    VDC  500    mfd    310   VDC 

Transistor   fgnHion  System  „^,„,.^„„„„ ..l^sf  coil  $2*9S 
with    3"x5"    fmned    heat    sink,    2    power    trans, 
TO -3    &    TO-36    pitjs   confro!    trans,    fully    wired, 
with   by-pass  capacifor  &   res»  for  6  or    12  VDC, 
Including    Heathlcit   ignit.   Monua!j   3^   pg,    I    lb. 

Dlako  or  Bidlma  10  V  14  ma.  Tiny  W'^^"  &tova* 
pjpe  panel  lights  wrth  mount  clip.  Ok  for  (2  to 
28   volts   — IS   for  S2  9S 


&royh1ll    Mbm.    fiotory    Switches,     bofh 
used,   Nice   assortment   of    10 


new    and 
$2*f5 


Jumbo   snicofi  Tram.  AisorNfifriit,   450  asstd,  $9.95 

includes  m?  &  NPN  m  TO- 1 8,  4h,  52  &  TO-5.  A 
few  Power  Trans.  Derfingtons.  A- lead  dtiol  Trans,  and 
a    few    FETs^    SCRs    &    Integ.    Circuits   and    about    50 


diodes*  These  ere  sample  tested,  and  wilf  run  from 
50%  to  90%  good  depending  on  type.  This  is  good 
stuff  and  we  get  many  re-orders  on  this  mJjrfure. 
Buy  2  assortments  and  get  a  Pomona  flare  top  tran- 
sistor test  socfcel  free,   I    lb* 

WEIRD-O  EXPERIMENTER  ASSORTMENT. 

We  get  loads  of  odd  types  of  speciaf  prodtxcti 
like  resistor  arrays  or  diode  arrays  In  mulHfead 
TO'5  cans-  Tiny  flatpack  dual  transistors,  fJatpack 
single  trans.  8t  other  mylti*Iead  pkgs.  A  real  nutty 
assortment   containing    some    mightly    good    stuff. 

Brand    New    Selentum    Rectifier    Stacks.    8    plate    to 
50  VDC  3  to  4  amp.,  $3.95.  4  to  S  amp,  $4.9S.   I   lb, 
each,    IS  amp..   $6.95.   3   lbs.   All    FWB. 
G.E.  Germanium  FWB  Stocks  2"x4''   long*.  5.2  amp 
to  40  VDC  or  4J2  amp  to   70  VDC.  each  $2.95 


New    Copperclad    PC    Boards. 

3"3(A"^   for   $1.00 
4"x6"— 3   for    $t.aO 


Easy    Etch 

4"x6*'^^   for   $1.00 
i'W*— 2   for  $1.00 


IC  TESTER 


Here's  simple   little   tester   capable   of  testing   or   id- 
entifying a  wide  variety  of  logical  integrated  circuits. 


B-mU   TEST  SOCKET 


e>- 


30-PIN 
FEMALE 
CONNECTOR 


KD  _   (!>■ 


l6    20     ^6    40     56     60      16     St»     9 


CUPS 
P1«S 

S  ft  ID 


G      G        L|      Lt      L|    +V     ^V      m 


PATCH 
LEADS 


IK  >m  >iK 


3V-=. 


*R    SELECTED     FOR    FUtt  SCALE 
DEFLECTION  WHEN  M  SHORTED 
TO  +V* 


While  this  was  buJlt  to  test  TO-5  RTL  units,  it  can 
easily  be  extended  to  DTL  or  TTL  by  increasing  the 
supply  voltage  (especially  with  flJp-fiops;  these  fam- 
ilies teqwe  5  or  4  volts).  The  use  of  the  "patch 
board'*  is  the  factor  that  makes  this  tester  so  ver- 
satile:  resist  the  temptation  to  use  ptrsh  buttons  or 
switches! 

The  best  way  to  sort  TO-5  cans  is  fo  separate  fhem 
first  according  to  lead  configuration,  then  go  through 
each  set  of  similar  appearance.  This  minimizes  re- 
connect tons.  A  good  procedyre  is  to  connect  +V  fo 
pin  S,  and  ground  pin  4,  (This  is  for  B-lead  units.  For 
lO-lead  cans  put  +V  on  pin  10  and  ground  pin  5.), 
then  with  the  M  lead  explore  for  likely  voltages  on 
pins  7,  6,  5,  3,  2  and  I,  in  that  order.  When  you 
find  a  voltage  of  about  0.2  or  a  voltage  over  1.3, 
watch  the  voftage  on  that  terminal  while  applying 
one  of  the  L  leads  to  the  blank  pins.  If  you  see 
no  change*  try  applying  two  L  leads  at  the  same 
time  to  various  combinations  of  free  terminals,  Gen^ 
erally,  once  you  get  the  hang  of  it,  the  right  {most 
probable)  connections  seem  fairly  obvious.  Every 
now  and  then  a  unit  requires  the  use  of  both  -{-V 
leads;  in  this  case  try  one  on  pin  8  and  the  other 
on  pin  6. 

Most  TO-fi  cans  sold  unmarked  seem  to  be  the  8* 
lead  cans,  although  several  valuable  types  come  in 
lO-lead  cans.  Ten  pin  test  sockets  are  not  necessary 
if  you  use  separate  clips,  as  in  the  diagram* 
For  a  complete  discussion  of  the  various  families  of 
integrated  logical  circuits,  see  Electronics  Magazine 
for  6  March  1967  and  73  Magazine  for  March  and 
June   1967* 


In  surplus  business  21  yean  now.  We  guarantee  satisfaction  on  fill  sales*  Please  odd  approximate 
postage  whertt  weight  Is  shown.  On  other  assortments  add  10^  to  each  price  and  we  wHI  make  up 
any  dtflerenee.  Minimum  casli  order  $S.00.  Minimum  COO  with  $5.00  deposit  is  $20.00.  Minimum 
School  or  Coiiipany  purchase  order  Is  $20.00.  Minimum  foreign  order  $20.00.  Ccililoniia  orders,  add 
4%   Sales  Tasc.  Most  of  our  semiconductors  are  silicon. 

We're    working    on   a    new    catalog    and    hope    to    have    it    ready    soon.    S9nd    lor    it;    postage 
appreciated, 

fn  ordering,  you   can   list  the  items  you  want  or  If  you  wish  tear  out   these   sheefi^    mark  them    and   we 
will  return  them  with  your  order, 

MIKE  QUINN  ELECTRONICS 


Building  T2T,  Langley  Street 


Oakland  Airport,  California  94614 
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PREMIUM 
SILICON  REPLACEMENTS 

5R4  Ratings  400OV.  PIV  I   AMP  5R4WGY 

IMMEDIATE  AND  DIRECT  PLUG-INl 

INSTANT  OPERATION 

NO:  REWIRING  NECESSARY 
NO:  FILAMENT  TRANSFORMERS 

NEEDED 

—PROPERLY  COMPENSATED' 

Our  tubes  are  UNAFFECTED  by  VIBRATION 
or  HUMIDITY 

Potted    in    HYSOL   Electrical    Epoxy 
All  our  tubes  are  power  tested  at    [   AMP  av- 
erage  current. 

END  Vacuum  Rectifier  Tube   REPLACEMENTS. 
Price:   $6.  Quality  prices   on   request. 
Other  tube  replacements  available, 

OUR  S/A  SILICON  DIRECT  TUBE 

REPLACEMENTS 

Replaces  the  following  tube  types:  5Y3,  5U4, 
5Y3GT.  5V4.  5Y4GT,  5AU4.  5T4,  5W4.  5Z4. 
5AW4,    5V3.    5AS4.    5AX4,    5AZ4.    Rates    1800 

P.I.V.   at    I    amp. 

Price  $1.95  each   or    10  for  $16.00. 

FLANGELESS  SILICON  DIODES 

All   raled   at    1-5   amps. 

50-200  volts  .„^^ 6*  each .- — „.20/$K0O 

200-400  volts  ,-.- .  9^  each.. -„.-l5/$L00 

400-600   volts   -„ 12^  each„_. 10/$ 1, 00 

600  plus  « 15*  each 7/$  LOO 

RACK  CABINET  AND  BLOWER 

BRAND  NEW  19"  desk  top  rack  cabineh  that 
contain  a  NEW  Rotron  muffin  fan  with  at- 
tachad  cord  and  plug  for  1 15V  50-60cy, 
mounted  on  the  rear  door.  There  is  also  a  top 
door,  2  drawer  rails  with  ball  bearing  rollers 
(removable],  3  alignment  tools  and  2  Allen 
wrenches*  Front  panel  space  is  19"  wide  i  14" 
high  with  a  13W'  cWar  behind  panel  depth. 
The  outside  measurements  are  16'*  high  x  21*' 
wide  X  15"  deep.  There  are  four  rubber  feet 
on  the  bottom,  and  the  color  is  dark  gray. 
Prica  Si  4.95  ecich 

ARC'S  TRANSMITTER 
LIKE  NEW  3-4  mHz 

Complete  with  all  tubes.  One  of  the  most 
versatile  pieces  of  surplus  equipment  ever* 
Set  yours  now — not  many  of  these  left.  Guar- 
anteed excellent.  Price  ^.^^^.^  $12*95 


SELECTRONICS 


HAMMARLUND  VARIABLE 
CAPACITORS 

Brand   new  m  original  cartons 
AH    nave    %"    bushing    with    standard    Y4"    dial 
shaft; 


Butterfly  type 

BFC-25 
BFC-50 


Price  each 
$  J5 

LOO 


Single  type 

Price  eacii 

HF-50 

$1.25 

HF-IOO 

1.50 

NEW  INSTRUMENT  OR  RECEIVER 
TRANSMITTER  CABINET 

Panel  space  19"  wide  x  l2'/2"  high  with  a  clear 
depth   of   13".  Outside  depth   is    141/2"-   Partial 
rear    panel.    Painted    black    crackle* 
Price:  ..— ™ „™«.„™. $3-95  each 

NEW  CRYSTALS 

100  crystals  In  a  case  originally  for  type  MAR 
equipment.  These  crystals  cover  the  range  of 
4844.44  kHi  to  7778.78  kHi,  There  are  16  units 
in  the  40  meter  amateur  band,  and  an  add!-* 
tional  7  units  are  usable  in  the  6  meter  band. 
Also  17  are  usable  in  the  10  meter  band.  Com- 
plete with  case.  Price:  $12.95     2  for  $25.00 

RDR  RECEIVER  &  SPARE  PARTS 
WITH   10  CRYSTALS 

Mfg.  by  RCA     BRAND  NEW 
Freq.   range:   225-390   mHx. 
You    get   two    wooden    crates    which    Include: 
Box  #1   RDR  RECEIVER  with    13  V  dynamotor. 
Output  Is  385  VDC  at  500  ma. 
Box   ^2   1   set  of  spare  parts  which  include: 

I   Headset 

I    Set    of   operating    tubes    (spares], 

1  Headset  extension  cord 
10  Sets  of  fuses 

2  Pilot  lights 

I  Set  of  connecting  cableSi  and  other 
parts  too  numerous  to  mention* 
Alt  this  in  original  military  boxes,  receiver 
packed  in  alummum  waterproof  case,  manual 
included.  Easily  converted  to  200  mHz  ham 
band*  or  use  as  they  are  for  UHF  aircraft 
band.  You  get  all  that  is  required  to  operate 
except  the    12  V  DC  source  and  the   antenna, 

BRAND  NEW 

Price:  $34.95  ea.  while  they  last  FOB  our  ware- 
house. 
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DESK  TOP  RECEIVER  OR 
TRANSMITTER  CABINET 

A  modern  design  desk  top  cabmet  with  a  fop 
lid  and  rounded  corners  and  pamted  a  light 
gray.  These  cabinets  are  made  of  perforated 
steel  on  side  and  top  for  adequate  ventilation* 
The  panel  space  Is  BW  H  x  18"  W  with  15" 
depth  behind  panel.  Also,  a  bottom  chassis 
cover  is  supplied.  These  units  are  BRAND  NEW- 
PRICE:  .™.„„..™ ™.„$2.95  ea.  or  2/$S.OO 

SUFER  DELUXE  CABINET  RACK 

These  cabinets  are  a  blue-gray  finish  with  front 
and  rear  cfoors  and  a  complete  filtered  air 
blower  system  in  the  base  with  suitable  duct  on 
the  rear  door  to  distribute  air  as  required 
throughout  the  cabinet. 
The  outside  dimensions  are: 

Height    approx. 

Width 

Depth 
The    panel    space    is    19"    x 
15^2"   behind  the   panel. 

USED.  EXCELLENT  CONDITION 

PRICE:   $79.95    F.O.B. 

PANEL  METERS 
ALL  NEW 

21/2"   round,   30   amps  AC   Tripplett,   ea.  $3,95 

S'/j"  round,   I   amp  RF  S,E ea.     4. 

3^/2"   round,  3   amps   RF  Simpson,   ....ea. 
0-400  feet,  but  easily  changed, 

Weston,     -i^^- _ ea. 

3'/2"  round,   1.5  amp  AC  Weston,  ....ea. 
2'/2"  round.  35  VDC  Bruno  Ind.  ..w..ea. 


93" 
24" 
24" 
76"    with 


approx, 


4.95 

2.95 
2.95 
2.50 


MINIATURE  POWER  SUPPLY  KIT 

A  set  of  electronfc  parfs  to  build  a  sHnall  power 
supply  useful  for  transistor  work. 
Input:    117  VAC  60  cycle 
Outputs:    12.5  VDC   at  630   ma 
100  VDC  at       8   ma 
55  VDC  at     31    ma 
Parts  supplied; 

1  transformer 
5  dEodes 

2  filter   capacitors    (I    ©a,    40    mfd    & 
100  mfd.) 

Schematic  with  directions  supplied. 
Price:  .-»$3.»5  each,  or  2  for  $7,00 

TELETYPE  DEMODULATOR  UNIT 

Northern   Radio  type    104  model  3 

1 1   tubes 

115  or  230  V  60  cy  operation 

©OOD  CONDITION 

Price:  ™- -—^ .$49.95     Shipping  wf.  50  lbs. 
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TDA'2  RTTY^TEST  SCOPE 

The  Stelma  Telegraph  Distortion  Analyzer  type 
TDA-2  is  a  self  contained  portable  unit  de- 
signed to  measure  bias  and  distortion  of  tele- 
graph start-stop  signals.  Distortion  is  indicated 
by  vertical  pips  displayed  in  a  rectangular  pat- 
tern on  the  face  of  a  cathode  ray  tube.  Meas- 
urements can  bo  made  while  the  machine  is  op- 
erating. Measurements  can  be  made  on  circuits 
operating  at  60,  75  or  100  OPM  on  20  or  60 
ma  neutral  circuits  or  30  ma  polar  circuits. 
Distortion  measurements  from  zero  to  50  per- 
cent with  an  accuracy  of  plus  or  minus  two 
percent  can  be  made.  The  set  is  patched  in 
series  with  the  loop  and  direct  measurements 
made.  No  special  sMIls  required  to  make  meas- 
urements after  a  few  minutes  practice.  See  your 
distortion,  then  adjust  and  watch  it  disappear- 
Price:  ..„. $49.50   F.O.B. 

POWER  TRANSFORMER 
STANCOR  #PC-84I2 

Primary:    1  17  VAC  60  cy 

Secondaries: 

Plate:  400-0-400  VDC   at  200  ma 
Rl.;      5,0  V  at  3  A  AC 

6.3  V  at  5  A  AC 

Upright  mounting    base 

area  4"  x  4" 


Price: 


$3.95 


PLATE  TRANSFORMERS 

Input:  110/220  60  cy  I  ph 

Secondary;  2500-0-2500,  500  ma 

Size:  WVz'  Hx7"  D  3c  9"  W 

Price;  $19.95  or  2/$35.00  Ship.  V/t.    100  lbs 

TRANSFORMERS 

1 000-0- 1 000  or 
1200-0-1200 
200  ma.  CCS 
1 1 0  or  220  volts 

PricA*  S9  95 


WESTON  ft.F.  AMMETERS 

A  brand  new  3^2"  round  panel  meter  with  ex- 
ternal thermocouple  unit  calibrated  for  200 
R^F*  amps.  Full  scale  with  the  lowest  scale  read- 
ing 20  amps.  Weston  model  1533  meter  and 
thermocouple.  These  units  are  of  particular  in- 
terest to  broadcast  stations^  and  induction  heat- 
er users.  There  is  negligible  frequency  error  up 
to  30  mHi,  and  approx,  2%  error  up  to  75 
mHz. 
Price: ..™„.$24,95     Shipping  wt,  5  lbs. 
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READ     CAREFULLY     ABOUT     JAN      CRYSTALS 


All  JAN  CrystoU  listed  were  manufactured  for  the  Armed 
Services  and  were  made  by  America^  leading  crystal  manu^ 
facTurers  to  the  rigid  spectficatlons  of  the  government.  The 
specifkotions  in  most  cases  call  for  .005%  or  better  toler* 
antes  over  a  temperature  range  of  ^55^  to  +90**  Centi- 
grade. This  mecins  thot  the  crystats  mu*t  be  cut  at  the  proper 
X-royed  angles  and  processed  to  all  speciftcations,  mony  of 
which  are  more  rigid  than  those  required  for  commercial 
crystals. 

Every  crystal  fisted  ha$  passed  these  government  tests  and 
was  accepted  by  inspectors.  You  are  ossured  of  a  quaSity 
product  when  you  boy  JAN  Crystals.  We  receive  crystals  in 
the  orfgifiaf  pocking,  unused,  as  they  pre  released  from  time 
to  time  as  excess  to  the  government's  needs.  Every  JAN  Crys- 
taf  IS  tested  for  output  and  frequency  using  the  latest  type 
frequency  counters.' Many  persons  do  not  understand  that  a 
crystal  may  foe  changed  in  frequency  fay  adding  or  subtract- 
ing capacity  to  the  oscillotor  circuit.  Unless  otherwise  stated 


the  crystal  listed  were  designed  for  a  circuit  of  32  mmfd 
copadfy  and  when  operated  in  such  an  oscillator  JAN 
Crystals  will  be  on  frequency* 

This  chorf  shows  how  far  a  ciystoJ  will  chcrtige  fre- 
quency with  a  changB  of  capaufy  in  fhe  osciffofor 
circvff. 

MEASURED  CRYSTAL  FREQUENCY  IN  KC 

STANDARD 
10  MMFD  20  MMFD  32  MMFD       50  MMFD 


2000.200 
3000.600 
400  T. 000 
7003.300 
14008.1 


2000,060 
3000.200 
4000.400 
7001.200 
14003.1 


2000 
3000 
4000 
7000 
14000 


1999,950 
2999.800 
3999.700 
6999.200 
13998.0 


HCT8/U 
Wire  Leads 

1  ^/m  "  for  soldering 
$1.60  EA. 

4  for  $5.00 


114  HC 


I2AT7  ,  6Ui 

i28HT| 


Output 


6.280 

7*255 
7*290 
8.290 
11.666 
14.000 
14.050 
1,4,100 
14,150 
14.200 
1.4 .  250 
14.^00 
14.350 
14.400 
14.450 
14 , SOO 
14.550 
14.600 
U,6S0 
14.700 
14 . 750 
14.800 
14*850 
14 « 900 


14.950 

16.000 

16.250 

16.500 

16.750 

16,950 

17.000 

17.050 

17.100 

17,150 

17.200 

17.250 

17.350 

17.400 

17,450 

17.500 

17,550 

17.600 

17.650 

17.750 

17.850 

18,000 

18,250 

20,4903 

20,500 

20.750 

25,750 

24,750 

24,900 

26,250 

36.750 

37*250 

27,500 


28.000 
28.250 

28 . 750 
29*000 
29 .  250 
29.500 
29.750 
30.000 
30,250 
30,750 
31 .  250 
31,750 
33.000 
33.100 
33.200 
33.300 
33 . 400 
53 , 50O 
33.600 
33.700 
33.800 
33.900 
34.322 
34.444 
36.100 
36.200 
36.300 
35-330 
36.400 
56,650 
36,700 
36,750 
36,800 


36,850 

36,900 

36.950 

38.1481 

30,3333 

3a. 4814 

38.6296 

38.7375 

38.9250 

38,9629 

39.0000 

39.0740 

39.1111 

39.1S51 

39, 2222 
39.2591 
39,2963 
39.4074 
39.4814 
J9.5555 
39.6296 
39.6666 
39.7777 
39.8148 
59.850Q 
40.0370 
40.1111 
40.1851 
40.2222 
40^  2963 
40.3703 
40.4074 
40,4444 


40.6296 

40.6666 
40.8888 
41.D0O0 
41<O50O 
41,1000 
41.1111 
41-1500 
41. 20O0 
41,2222 
41.2500 
41.3000 
41,3333 
41.3500 
41.4000 
41,4500 
41.4814 
41,5000 
41,5500 
41.6000 
41*6500 
41.6666 
41,7000 
41.7500 
41,800C 
41.8518 
41.8888 
41.9000 
41,9500 
42.0000 
42.0500 
42,0740 
42.1111 


42.1480 
42.2500 
42.3333 

42,4000 
42.45O0 
42,5185 

42,5500 
42.6500 
42.7500 
42.0500 
42.9500 
44 . 7400 
45.5000 
46.2400 
46.4000 
48.3750 
48.3833 
48.4666 
48,7160 
48.9675 
49.0500 
49.3833 
49 . 7166 
50,0500 
50:7500 
52.5000 
52.9000 
52,9920 
53.0070 
S3. 0500 
S3, 0570 
53,1070 
53,1570 


53,2070 
53,2575 

53,3070 
53,3833 
53,3575 
53,4070 
53.44^0 
55.4575 
53.50V5 
5^^5575 
53.6070 
53.6575 
53,7073 
53,7160 
53,7575 
53,7920 
53,8075 
53,8575 
53,8920 
53,9075 
53,9575 
53.9590 
54.0500 
54.3833 
54.7160 
55,0500 
55,3830 
55.7160 
56.0500 
S6,7160 
37,3830 
57,7160 
57.6000 


57.8500 
58.0500 
58.3830 
59.0500 
59.3S30 
59,7160 
60.0000 
60.0500 
60,3830 
60.9875 
61,0500 
61,6750 
62,1500 
64.9920 
65-9925 
66-9925 
67,0250 
67,1250 
67,9920 
68.9920 
69.9925 
70.7375 
70.9925 
71-9925 
72,9925 
73.9925 
74.9925 
75.9925 
76.9^35 
77.9925 
78.9925 
79,9923 
SO, 0000 


80.9925 

81,0000 

81 . 9925 

82.0000 

82,9925 

83 . OOOD 

83.9925 

84 . OOOO 

B5 , 0000 

86,0000 

87.0000 

88 . 0000 

89.0000 

90,0000 

^4.5000 

96.0000 

97.0000 

96.0000 

99 , 0000 

99.8667 

103.0600 

103.2600 

103.4600 

103.6667 

103.8600 

104.1667 

104.2600 

104.4600 

104.6600 

Xii.oooo 

111 ,  2500 

iia.oooo 

1^2*7500 


M 


^ 
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NOTICE 

Due  to  the  shortage  of  quartz  we  will  buy  all  type 
HC6/U  crystals  or  miniature  crystals  with  1%"  leads 
at  15c  each,  or  we  will  allow  you  25c  each,  credit  on 
your  orders,  for  any  crystals  listed  in  our  catalog. 

Send  unusable   crystals  to: 

Jan  Crystals 
2400  Crystal  Drive 
Fort  Mvers,  Florida  33901 
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73  MAGAZINE 


i 


•  * 


5620 

5£90 
5700 
5710 
S7S0 
SB2D 
563? 
3950 
5960 
604P 
5050 
6160 
6180 
6200 
62^0 
6250 
6260 
64A0 
«460 


ADD  5f  PER  CRYSTAL  FOR  POSTAGE 
OR   lOi  PER  CRYSTAL  FOR  AIRMAli 


HOW     TO     ORDER 

Order  your  ciystots  by  type  and  frequency  , . .  enclose  check  or  money  order  (No 
C,0,D.) . .  *  add  5f  per  ciystal  for  postage,  10^  per  crystaF  for  afrmoil  .  , ,  fnolce 
check  or  money  order  payable  to  JAN  CRYSTALSi  2400  Crystal  Drive,  Fort  Myers, 
Florido.  PHONE  AREA  Bl 3  W£  6-2397 


CR1A/AR 

Prassure  typ^ 
cryslal  i»ed  in 
SCfi-522,  •k. 


75c 


EACH 


LOW  FREQUENCY  PRESSURE  type  crystals 


3  for  $2.00 


The  foliawmg   frequendes   Qr«  in   tlock  for  immediale 
delivery,   frequencies  guciro/ileed    ^1    KC   at   IfUcd   J  ft 

kilocycles. 


6510 
6511 

65  ao 

IE522 

6527 
6539 
6550 
6627 
6653 

66ao 

6d94 
67  27 
6750 
6S60 
7050 
7033 
7083 
7210 
7230 
7300 


75*0 
73?0 

7372 
75S0 
7405 
743fl 
7440 
7505 
7516 
7520 
7540 
7550 
7565 
7570 

l5ao 

7600 
7620 
7660 
7695 
7705 


77*5 

77B5 
7B50 
785S 
7860 
7fl0 
a  001 
E002 
8006 

eoof 
aoos 

e029 
B030 

ao56 

8057 
8045 

ao46 

8050 

8086 

ao92 


8105 

8114 
8133 
8138 
8146 
ai48 
8154 
8L62 
8170 
6L77 
8185 
6192 
8198 
8200 
8212 
8224 
8225 
8228 
8  236 
8262 


8264 

8259 
8270 
8272 
8278 

8284 
B2^5 
8301 
3306 
6307 
8310 
8315 
8520 
8323 
8550 
8344 
8345 
8355 
8350 
8357 


8361 
8367 
8368 
8378 
8380 
8385 
8385 
8589 
8395 
8405 
8407 
B408 
8409 
8410 
8416 
S4  23 
84  28 
8450 
11^31 
6435 


8436 
8446 

8449 
8446 
8449 
8452 
8463 
8464 
8465 
8476 
8477 
8486 
8492 
8494 
8512 
8530 

as4i 

8547 

8550 
8560 


8570 
8575 

8580 
8592 

8598 
8622 
8630 
8645 
8650 
8660 
8686 


TYPE  243 


1.05 


iACH 


FREQUENCIES  ARE 
IN  KG.  ORDER  BY 
FREQUENCY 

PREQXJENCIES  LISTED 
ARE  IN  STOCK  FOR 
IMBDIATE  DELIVERY 


UM 

IJ» 

lire 

IS«0 

li^d 

lifts 

Ul» 

LITO 

ij>* 

LJT5 

1240 

ISiid 

ll*i 

LSffO 

mo 

IMS 

IMO 

1400 

ia4j 

Wis 

1JTI> 

IklD 

uts 

1440 

IMS 

i-rfld 

l*W 

ITVO 

1)00 

ifio 
li?o 

llOS 

Uio 

i4cu 

I12« 

!«<» 

li33 

mo 

USD 

1*15 

1355 

IWJO 

u» 

tvis 

19» 

X«3J 

1940 
14S0 
1935 
19tiO 
l9ftS 
IVTO 
t9t5 
19V) 
I9Bi 
19«0 

901« 
»KU 

2025 

ao>o 

2055 

^040 


2045 

IQfO 
JOSS 

2040 
3045 

3070 
2075 
20S0 
IDftS 
2090 
309J 
31  CO 
3L0S 
3110 
21 U 
3130 

ztis 

2150 
XkJf 

2144» 

314» 

2150 


3153 

llAO 
3l«S 
21  TO 
21TS 
31ftO 
3LP.5 
1190 
3L#» 
3JHH} 
3205 

3ato 
ins 

2330 
332S 
33S0 
Z2JS 

23kO 

3350 
22SS 


22*^^ 

23?0 
127S 
3390 
33IS 

3299 

35O0 
2105 
3510 
3515 
2320 
3S25 
2550 
3i5S 
2S40 
2MS 
3550 
3133 
35^ 
25«5 
3570 


2375 

15M 
3315 

1390 
25«J 
3400 
MOS 
3410 
3415 
2430 
3*25 
34  SO 
3459 
244H 
3445 
34» 
24SS 
2440 
3445 
3470 
2475 
34«0 


34e 

34  » 
24» 

3500 
3505 
3S10 
3515 
3S30 
2123 
35:^0 
31  IS 
3540 
3S45 
2530 
2155 
3140 
25*5 
2S70 
3S7S 
2540 
23*S 
2590 


2400 

1A05 
J410 
2415 
3434 
2421 
3450 
3431 
3440 
344  » 
3410 
2455 
2A40 
3445 
24T0 
347* 


1445 

3440 
34*5 
3700 


FW5 

3710 
3TIS 
2730 
3725 
3750 
2755 
37*4 
3^45 
3750 
27SS 
2740 
374S 
2770 
J77S 
27  B« 
3785 
37« 
2745 
3K» 


3n4 


3«I5 
3K30 
3435 
2450 
3S55 
3*40 
344S 
3450 
2055 
2B40 
3445 
2870 
3475 
3B40 
2845 
3840 
3»S 
2900 

3910 
2V1S 

3*30 


343J 
3*50 
3415 

3440 
3«49 

atsD 

3*95 

2440 
3445 
3*70 
3471 
2480 
3441 
2990 
34*5 
5040 
3005 
1410 
»0L» 
M14 


5010 


5015 

1040 
SMS 

1090 

1O40 
5045 
1074 
S071 
5010 
5015 
SD40 
y&93 
S140 
llOS 

nx^ 

SUJ 
5130 

sias 

SIM 
lUI 
3144 


5144 
5150 

5155 
1140 
51«5 

5170 
SlfS 
5140 
1145 
5L40 
5144 
5204 


PLEASE  SPECIFY  YOUR  SECOND  CHOICE  IN  CASE  WE  DO  NOT  HAVE  FREQUENCY  ORDERED, 


SOt^HINtATUiH    CiYSTALS    Iff 
HC- 18/17    TT?e    FfOLI>Et3 
MOrKTlD    OH    A    WJIFEI    SWITCH 
ASSEMQLT.    HtGN    QUALITY 
CLOSE    TOLEIANCi    CRVSTALS, 
KANUFACTURBD    POR    AVIATIQK 
TKAK^CBXVllI    USl.    ALL 
CRYSTALS    MOUNTBO    ON    A 
l>1lINTfiD   cmCUIT   COMFACT 
SiriTCHABLB    UNIT.    ALL 
CiYSTAL    PR1QU1NC1E5    LlSTBD 
IN   M8GACYCLE3. 


CRYSTAL  WAFER 

ASSE^mLY  9 

1 

88.00 

98*00 

108.00 

69.00 

99.00 

109.00 

90,00 

100,00 

110,00 

9L.0D 

101,00 

111.00 

92.00 

102.00 

112.00 

93,00 

105,00 

113.00 

94.00 

104,00 

114,00 

95*00 

105*00 

115,00 

96.00 

106,00 

97,00 

107/00 

28  crystals  -  % 

35.00 

CRYSTAL  WAFER 
ASSEMBLY   #      2 


CRYSTAL  WAJER 
ASSEMBLY  f      J 


88.00 

98.00 

82,00 

91,00 

89*00 

99-00 

65.00 

92.00 

90,00 

100-00 

84,00 

95.00 

91,00 

101,00 

85.00 

94.00 

92.00 

102.00 

86.00 

95,  DO 

95.00 

105,00 

87,00 

96.00 

94.00 

104.00 

88.00 

97,00 

95.00 

105.00 

89.00 

98.00 

96.00 

106*00 

90*00 

99.00 

97,00 

19  " 

$   25.00 

18     -  $ 

24*00 

CRYSTAL 

WAFER 

CRYSTAL 

WAFER 

CRYSTAL 

WAFER 

ASSEMBLY  #      4 

ASSEMBLY   W      5 

ASSEMBLY  0     6 

56-00 

36.50 

UAb 

17,56 

26,00 

26.50 

56,10 

36*60 

17.00 

17,60 

26.50 

29-00 

36.20 

36-70 

17,10 

17,70 

27.00 

29.50 

56. 50 

36^80 

17.20 

17,80 

27.50 

50,00 

56»40 

56-90 

17.30 

17.90 

26,00 

10     ^  $ 

15,00 

10     -  i 

15-00 

9    -    i 

14.00 

CRYSTAL  MAFE& 
ASSEMBLY  #     7 


62-00 
85^00 
84-00 
65,00 

a6«oo 

9     - 


67-00 
68,00 
89,00 
90,00 

$    L4,00 


cMfiTMt  wr§mM  amu  nmmn  Mtrw 


Crystals   in  misc.   holders 

Assorted  crystal  blanks 

Pkg.   dtfioalyffl  bif luorida  flakes 

Packet  grmdiLng  compound 

Plfisti^  containers 

Wooden  crystal  blank  holders 

lut  ructions 


at  #1 

l2  ' 
6 
1 
L 
2 
2 
$  J.95 


Kit  #2 
26 
12 
2- 
2; 
3 
4 
$  7«50 


Kit  #3  1 

35 
15 

3 

3 

5 

6 
$12.50 

■KB  gmairv  oEVftu  wtiis 

ns  ovQts  Luns  ame  lou  a»  tout  cuiuuvtcei].    ikxi^d  jiShi  TRAcriM  or 
<jMOpm,  ooir, 

sjv^  Mi.  lA-l    wvDxt  ovof  m  ua  statioiei  lU  voojs  m:  i«  fo  looo 

tmrnmstms^  4^  kuh  3t  i  7/i  i  11/3  wm  dcxu.  socxtt,  ?s«  c, 

BCmAJt  nice  f  55.00   ,..,,...■*, **..  t    10,09 

STOCK  ao.   JK^2  '  jAfCS  XnOKEl  73<%,   OVIV  4^3  f  4C  <■  OC.      Pm  CCIAL 

STDCA  10^.    fetF-S      mnJSTA   SS"  WtB  C.   IIT  V    US  WTn  OCtAL  SOfXtt   .,   I     J.OO 
ftOCC  W.  >P-4     ilZUWA  70°  OVBi  C,  U  ¥  OC  FITS  UOCtil,  fOMB  <,  I     J.»  lA, 


Send  25«  for  6S  page  RELAY  SALES  catalog 

2400  Crystal  Drive 
Fort  Myers.  Florida  33901 
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THIRD    OVERTONE    CRYSTALS  —  HC6/U     HOLDERS 


EA. 


4  lor  $5.00 


The  CR23/U  is  o  Ihkd  or  fifth  ovcf- 
lone  cryitot  deiigned  »0  operate 
ir»  a  ieri«t  overlone  cifcuil,  3rd 
overtone  from  10  lo  52  MC,  5rh 
overtone  52  to  75  MC,  .005%  toU 
eronce,  from  —55*  to  +90*  C, 
Moximum  drive  5  milowatts.  Lilt- 
ing in  MC 

IN  STOCK  FOR 
IMMEDIATE 

DELIVERY 


NON-OVEN   TYPE 

HERMETfCALLY  SEALED 

CRYSTALS  MADE  TO  ORDER 

Gotd  or  Silver  plated.  Plot  1119  ottt  0%  tlec- 
Irodes.  Spririg  mounted.  i«<i1ed  urd<r  tacuum 
or  lilted  «iil-  in«Pt  901.  Moi,  current  eap^ic- 
itf  10  rn(lli*or»*  (S  for  avertont  tfpeK 
Very  high  trcquencjr  liability.  ConFonn  t« 
jTiiNtDnf  ip-rciHcotionii  When  ordering  fgr 
GX,  M^lomlfl',  Link,  tH.  tplif  channel  OpelU- 
tion,  tend  %omph  of  Xmting  oitd  ftcvinig 
crptol  Itnown  Iro  b*  torrett  and  Fpecily  eidct 
frcqjjency  desircd.  We  will  correlate  ond 
return  samples  with  yout  order.  All    ore 

.005 ^la  tolercinct.  Fundartienrql  type  supf^fied 
ot  32nniitld  load  capacity  and  overtime  sup- 
plied for  serief  refonance  unlc»  otherwiis 
Specified. 

15MC    to    SOMC   Third  Qrcrtone 


•  If 


EACH 


Ll  ,3562 

LI. ^810 
LI, 581 2 
LI. 681 2 
L2.4777 
15,3250 

15 . 5060 

16.5060 

L6.9999 

L7-0060 

17 » 4000 

L7.5060 

la. I 500 

LS.427  8 

18.4350 

18,5500 

18.5833 

I9.006Q 

19.9350 

19.9999 

2O . 0060 

20.3X6 

20.435 

20.533 

20.555 

20.6L6 

20.700 

20,777 

20 . 803 

20.935 

20,977 

21.030 

21-135 

21.253 

21.300 

21-4P3 

21 ,  503 

21.553 

21.577 

21.603 

22.155 

22.20Q 

22.51L 

23,577 

23.788 

23.825 

23.833 

24.033 

24. Las 

24.200 
24.413 
24,700 


24 . 911 

25 . 266 

25.533 

25.692 

25*700 

25.711 

25.B6L 

25,945 

26.120 

26,162 

26.220 

26  *  241 

26.535 

26.666 

26.703 

27.006 

27.120 

27,L5e 

27.220 

27.319 

27.455 

a7,629 

27 . 666 

27.700 

27.725 

28,555 

28.620 

28.700 

28.725 

28. 8S0 

29.000 

29-525 

29.575 

29.600 

29.625 

29.700 

29.725 

29 . 800 

29.875 

29.925 

29.975 

50.000 

30.025 

50^066 

30.125 

30.175 

30,222 

30.225 

30 .  275 

30.325 

30 . 575 

30.500 

30.525 

30,575 


30,625 

30.644 

30.666 

50.675 

30.688 

30.700 

30.725 

30.775 

30.822 

30.825 

50.666 

30.875 

30.925 

30 . 955 

50.975 

31.075 

31.100 

51,111 

51.125 

31.133 

51.175 

51.200 

3L,2a5 

31.275 

31.375 

5L . 525 

31.575 

31.666 

31,675 

31.700 

31.888 

32.222 

^2, 225 

32-250 

32.  275 

32.300 

32,350 

32,375 

32,400 

32.450 

32.550 

32.600 

32,650 

32.675 

52.700 

52,822 

32.850 

32.950 

32.975 

35.000 

33 . 050 

33 , 100 

35.150 

33.195 

53 , 200 


33,225 

33,250 

33.325 

33,500 

33.333 

33.350 

33.375 

53.400 

53*425 

53 .444 

33.450 

33.600 

33.625 

53.700 

33-750 

55.800 

35,850 

53.900 

33.950 

34,000 

54.200 

34.300 

34.400 

54.486 

54.51L 

34.555 

34.588 

54 . 688 

54.700 

34.722 

34 . 866 

34.888 

34.922 

35.629 

35.666 

55.692 

35.705 

35.740 

35,777 

35.814 

35,851 

35.888 

35.925 

55.933 

35.962 

35,977 

36.074 

36,LL1 

36*148 

36.185 

36,222 

36.259 

36.296 

36.370 

36.407 


36.444 

36  450 

36.481 

36.318 

36.55$ 

36.592 

56.629 

36.666 

36,703 

36.740 

56.777 

36.814 

36.851 

36.868 

36.925 

36.936 

36.962 

37.000 

37.037 

57 . 074 

37.111 

37.149 

37.185 

37.222 

37,259 

57.266 

37.296 

37.533 

57.370 

37.407 

37.444 

37.481 

37.500 

37.518 

37.555 

37.592 

37.627 

37.629 

37,666 

37 .  695 

37.703 

37,740 

37.777 

37.814 

37,851 

37.862 

37.888 

37.925 

38,000 

33.148 

38.166 

58.200 

58.244 

39.537 

39.592 


39.666 

39.705 

39.740 

39.777 

39.814 

39,851 

59.888 

39.907 

39.925 

40.037 

40.074 

40.148 

40.185 

40.222 

40.  259 

40.296 

40.535 

40.570 

40.407 

40.444 

40.445 

40.481 

40,518 

40.555 

40.583 

40.592 

40.629 

40.666 

40.703 

40.740 

40,778 

40.814 

40,833 

40.851 

40*886 

40.925 

40.962 

41.057 

41.250 

41.625 

41.666 

41,833 

41.850 

41.923 

42.250 

42,333 

42.500 

42.592 

42.629 

42.666 

42,703 

42.740 

4  2.814 

42.850 

42.888 


42,900 
42.916 
42.925 
42,962 
43,000 
43.037 
43,074 
43.111 
43.185 
45.148 
43.222 
43.259 
45.277 

43.296 

45.407 
45.444 
43.481 
43.518 
43.555 
45.592 
43,629 
45.703 
45.740 
43,750 
43.777 
43.814 
43.850 
43.888 
43.900 
43.925 
43,962 
44,037 
4A.074 
44.111 
44,148 
44.185 
44.222 
44.259 
44.275 
44.296 
44.500 
44.553 
44.370 
44,407 
44 . 444 
44.500 
44,518 
44.555 
44.592 
44.629 
44.666 
44.700 
44.703 
44 , 740 
44.777 


44 .  814 
44,650 
44.a88 
44,925 
45,000 
45.275 
45.700 
45.850 
45.883 
46,083 
46,275 
46,850 
46.895 
47.187 

47.700 
47.812 
47.850 

47.863 
47,<i00 
47.927 
47.j*37 
48.012 
48.187 
48.700 
48.850 
48.958 
49.6LL 
49.700 
49,730 
49.850 
49.888 
49.900 
49.906 
49,958 
50.850 
52.208 
52,910 
53.500 
53.850 
54,550 
54 , 650 
55.000 
55,250 
55.275 
56,918 
57.275 
70.600 
75. 000 
82.333 
82,833 
83,125 
83.333 

no.  000 


MINIATURE     CRYSTALS 


HC18/U 
Pin  Type 

$1*55  EA. 

4  for  $5.00 


AvQJIoble  in  foriowir^g  Frecfuend^S 


MINATURE   CRYSTALS 
WITH   PINS 
FREQ,    IN  MC 


3,523 

3 ,  800 

3.980 

4,060 

4*207 

4-2535 

4.293 

4.294 

4,515 


4,680 
5,850 
6.305 
7,050 
7  -  505 
8.476 
8.931 
9.750 
12.2475 


12 
20 
22 

24 

29 

32 

37 

57 

58 

103 

104 

104 

104 

104 

104 


7025 

8000 

3000 

7000 

4000 

3500 

7777 

59405 

2940 

9547 

2547 

5547 

7547 

8547 

9547 


^  "output 


20 -4S  Mc 
OVERTONE 


4  TO 


'K)orz  ♦iiv 
.1   Ji.i 


^ 


1N706 


W 


1  •    29  Mc 


n 


90 
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HOW     TO     ORDER... 

Order  your  ciystals  by  type  and  frequency  •  *  •  encFose  check  or  money  order  (No 
C.O.DJ  «  , .  add  5<  per  crystal  for  postage,  T0<  per  crystol  for  airmail . « .  make 
check  or  money  order  payable  to  JAN  CRYSTALS,  2400  Crystal  Drive,  Fort  Myers, 
f^onda.  rnONi  AREA  813  WE  6  2397 


SeNO  us  YOUK  RCQUIRCMENTS  . . .  W£  ARE  RECEIVING 
NEW    FRBQUENCIES    WEEKLY  .  .  .  WRITE    FOR    USTING5 


PRESSURE  TYPE  CRYSTALS 


75c 


TYPE   243 
EACH 


3  for  $2.00 

Type  FT*243,  A  most  rugged  fype  Having  .093  pins  and 
,486  pin  spacing  (^1").  Designed  to  operote  on  fre- 
quency in  32  mmfd  oscillalor  eircwil.  The  quarfz  crystal  in 
this  holder  is  either  ,5"  x  .5"  or  ,5"  x  ,6"  ond  is  held  be- 
tween two  ^tointess  steel  electrodes  by  spring  pressure. 
It  ts  by  far  the  most  populor  cryttot  of  its  type  in  use* 
Some  of  the  government  seti  in  which  the  FT- 243  is  used 
cirei  (Mantmum  drive  50  milowatts)  BC620,  BC659, 
BC6n.  BCT335,  RTni/TRC20,  R4l5/FfiC20,  R19/TRC- 
1,  RT77/GRC9;  BCT 306,  RT30/PRC1.  AN/AMT3,  BCIOOO, 
Aisf/f*RC5,  TS7/TRT1.  R397/TRU  ond  many  others. 
The  foMowing  frequencies  ore  in  stock  for  immediate 
delivery,  frequencies  guaranteed  rt  I  KC  as  listed  in 
kllocyclei. 


4035 

SCM*0 

5052 

6450 

7314 

7464 

7766 

0290 

4046 

5070 

5860 

6413 

7316 

7466 

7770 

0291 

4080 

50S0 

5873 

6475 

7323 

7470 

7773 

0300 

4095 

5090 

5875 

6497 

7325 

7473 

7775 

8306 

4115 

5127 

5000 

6500 

7327 

7475 

7705 

0308 

4135 

5140 

59  00 

6506 

7320 

7483 

7790 

8310 

4140 

5150 

5906 

6516 

7337 

7491 

7791 

8316 

4162 

5165 

5907 

6520 

7330 

7500 

7flOO 

B320 

4175 

5205 

3925 

6525 

7340 

7506 

7006 

8325 

4190 

5230 

5940 

6528 

7341 

7525 

7808 

0330 

4200 

5235 

5950 

6540 

7350 

7530 

7010 

0333 

421S 

5240 

5955 

6550 

7351 

7533 

7816 

8535 

4255 

5250 

5973 

6573 

7350 

7540 

7010 

8541 

4  270 

5295 

5975 

6575 

7361 

7541 

7020 

8550 

42B0 

5300 

5995 

6600 

7363 

7540 

7025 

8558 

4295 

5505 

6000 

6606 

7365 

7550 

7830 

0560 

4300 

5512 

6006 

6610 

7366 

7558 

7053 

0566 

4310 

5327 

6025 

662^ 

7370 

7560 

7840 

8570 

4330 

5353 

6040 

€650 

7371 

7566 

7841 

0575 

4340 

5335 

6042 

6640 

7372 

7570 

7050 

0500 

4390 

5360 

6050 

5645 

7373 

7573 

7050 

8583 

4395 

5370 

6073 

6650 

7375 

7575 

7B60 

8590 

4397 

5385 

6075 

6660 

7377 

7560 

7063 

8591 

4410 

5397 

6100 

6663 

7379 

75M 

7866 

8600 

4445 

5410 

6106 

6675 

7381 

7590 

7070 

8603 

4450 

5435 

6125 

6675 

7383 

7591 

7873 

06OB 

4^90 

5437 

6130 

6690 

7386 

7600 

7075 

061 0 

4«95 

5456 

6140 

6700 

7380 

7606 

7SS0 

0616 

4520 

5460 

6142 

6706 

7390 

7608 

7083 

8620 

4535 

5480 

6150 

6708 

7391 

7610 

7886 

0625 

4600 

5485 

6173 

6725 

7393 

76L6 

7090 

8650 

4610 

5500 

6175 

6733 

7394 

7620 

7091 

0653 

46  20 

5540 

6L85 

6740 

7396 

7625 

7900 

8640 

4630 

5545 

6  200 

6750 

7397 

7630 

7906 

8641 

4635 

55B2 

6206 

6773 

7399 

7633 

7907 

0650 

4640 

5620 

6210 

6775 

7400 

7630 

7900 

8650 

4655 

5622 

6225 

6790 

7401 

7640 

7910 

8666 

4695 

5633 

6235 

6790 

7403 

7641 

7916 

8670 

4700 

5645 

6240 

6800 

7405 

7650 

7920 

0675 

4710 

5655 

6250 

6806 

7406 

7650 

7925 

8680 

ii725 

5660 

6273 

68X5 

7400 

7660 

7930 

8683 

4735 

5675 

6275 

6825 

7410 

7665 

7933 

0690 

4740 

5677 

6270 

6826 

7414 

7666 

7940 

0691 

^760 

5607 

6205 

6831 

7415 

7670 

7941 

0700 

4780 

5695 

6300 

6035 

7417 

7673 

7950 

0710 

4790 

5700 

6306 

6835 

7418 

7675 

7958 

0716 

4510 

5706 

630B 

6B37 

7421 

7680 

7960 

0720 

4330 

5715 

6515 

6040 

7422 

7663 

7970 

0725 

DIVISION  OF  eoa 

WHAN   ^  SON 
ELECTRONtCS,   INC, 


R-243  AMATEUR  BAND  CRYSTALS 
UNCONDITtONAUY  GUARANT£SD 


$ 


1.50 

4  for  $5.00 


EACH 


4(J-meffff" 

20 -m  clef 
1 5  -  me  IcV 
IS-ineler 

6-mer«r 
2- meter 


generat 
novice 

gcficral 
general 

geflerdT 
ge«,  &  fcch, 
^eiiefQl 
notice 
lech. 


7000  lo  7J00 
7151  ti>  ?}99 
14,000  io  T  4,350 
14,000  ieuM.J50 
21,000  10  21,-150 
21JO0ta21,?J0 
as,000  lo  29,700 
50  MC  lo  54  MC 

144  MCfo  148  MC 
14 J  MC  to  M7  MC 

145  MC  ro  147MC 


fttfidoinenlql  7000- 

funcTomenlgF  7f5T- 

«lDubte  7000 

triple  4667 

triple  7000- 

triple  7034 

X4  70CO- 

Xd  6334- 

xia  soot 

XI  a  S056 

XI  a  8056 


7300 

71^9 
7t75 
4  710 
7150 
7082 
7415 
1900 
8221 

a  166 

8i64 


CRYSTALS  IN  STOCK  FOR  rMMEDIATE  DHUVERY 
LJSTING  IN  KILOCYCLES 


3525 

7075 

7  203 

0033 

8120 

6106 

8408 

8508 

3735 

7088 

7  206 

0035 

8125 

6190 

8410 

0510 

3800 

7100 

7  225 

8036 

6126 

8191 

S416 

8516 

50  25 

7106 

7240 

0040 

8120 

0200 

6420 

6510 

3030 

7108 

7250 

8041 

8130 

0206 

84  25 

8520 

3040 

7113 

7262 

8045 

0153 

0200 

8430 

8525 

3885 

7123 

7  273 

0047 

8140 

6220 

0433 

0530 

3920 

7125 

7275 

8050 

8141 

8225 

8440 

3950 

7135 

7278 

8073 

0150 

8230 

8445 

3970 

7140 

7300 

B07S 

8155 

0340 

8450 

3900 

7150 

7306 

0008 

0160 

8341 

8458 

3990 

7170 

0000 

8090 

8164 

8350 

6460 

3995 

7173 

8006 

8091 

0166 

6358 

8470 

7006 

7175 

8007 

8092 

8170 

8360 

8475 

70^ 

7U2 

8000 

8100 

0171 

8370 

8480 

7025 

TO 

BOJO 

0106 

8175 

8375 

8403 

7040 

7198 

8020 

8100 

8175 

8380 

8485 

7050 

EVERY 

8021 

0110 

8178 

8385 

8491 

7068 

1  KC 

8023 

Bill 

8100 

8391 

8499 

7073 

7200 

8025 

8116 

8105 

0400 

8500 

40iiO 

5722 

6320 

6845 

7425 

7690 

7973 

8730 

4845 

5725 

6325 

6050 

7426 

7691 

7975 

8733 

4850 

5730 

6330 

6852 

7428 

7700 

7900 

8750 

^   4852 

5733 

6335 

6056 

7429 

7706 

7903 

8797 

r     4860 

5740 

6340 

6B5B 

7431 

7700 

7990 

8820 

4880 

5750 

6350 

6060 

7435 

7710 

7991 

9022 

4B90 

5760 

6362 

6873 

7435 

7716 

0240 

9067 

4900 

5773 

6373 

6875 

7436 

7720 

B241 

9090 

4925 

577S 

6375 

6008 

7439 

7725 

0250 

9135 

4930 

5700 

6388 

6900 

7440 

7728 

0250 

9175 

4950 

5702 

6400 

6906 

7441 

7730 

8260 

4960 

5000 

6405 

6925 

7444 

7733 

0266 

^   4970 

5005 

6406 

6940 

7445 

7740 

8270 

^   4900 

5006 

6422 

6950 

7440 

7741 

0272 

4995 

5020 

6425 

6973 

7450 

7750 

0273 

5000 

5825 

6437 

697S 

7455 

7751 

8275 

5050 

5040 

6440 

7458 

7750 

d2S0 

5Q35 

5050 

6444 

73oa 

7460 

7760 

a2» 

JUNE  t967 


91 
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A 
IN 


REAL 


CRYSTAL 
METAL 


BARGAIN 
HOLDERS 


For  eicperiinentors  and  laba.  These  type  CR7/U  crystak  are  mounted 
in  hetmeticaly  sealed  cans  similar  to  type  HC6/U  except  can  is  only 
^"  high,  pins  are  -050  %"  spacing  ^  made  especially  for  Navy  type 
"MAR",  TDZ,  and  RDZ  sets.  All  cr>-stalfi  are  fundamental  freqnen- 
des  and  are  so  stamped  on  side  of  can. 

AD  frequencies  listed  are  in  stock  for  immediate  ddivety.     *  denotes 
frequencies  we  have  in  quantities  of  50  or  more  each. 
Evefy  crystal  tested  and  guaranteed  to  .01%  tolemnce* 


4285.19 
43  29 .  63 
4344.44 
4374.07 
4403.70 
4500,00 
4625.95 
4640-74 

*4635.S5 
4700,00 
4727»63 
4729,65 

*4774.07 
4774,40 
4768.89 
484A.44 

4862-96 

4877,78 

4888. 88 

4892.00 

*4903.70 

4907.06 

4922,22 

^4955.53 

*4951,a5 

*4962,96 

4966.66 

*4996.30 

soiiai 

5025.93 
5055.56 
5070.37 
5085.19 
5100.00 
5102.08 
5129,63 
5135.42 
5144.44 
5174.07 

*S185.18 
5185,42 
5188.89 

*5200 , 00 


5202-08 

5203.70 

*5214.S2 

5235-42 

*5248-19 

*5259.26 

5  268.75 

5277.78 

*5  288.89 

5292.59 

*5303,70 

*5533.33 

*5339.06 

*5348.1S 

*5364 . 06 

*5566.67 

5577.00 

*5389.06 

*5401.56 

*5422.22 

*5437,04 

*5439.06 

*5451.85 

5464,06 

*5466.67 

*5481.48 

5489.06 

*551L.1L 

5514.80 

5518.93 

*5525.93 

5535,42 

5539.06 

5544-44 

5552.08 
*5555.56 
5564.06 
5570.37 
5574.00 
5589-06 
*5589.19 
5602.08 
5603,70 


*5614 -  8  2 
*5629,63 

5633 . 33 

5635-42 

5639.06 

*5644-44 

5651.56 

5652-08 

*5659.26 
5662.96 
5685.42 

*568S-89 
5692-52 
5701-56 
5702.08 

*5703-70 
5714.06 
57  22.22 

*5733.53 
5739,06 
5748.15 
5751 -  56 
5776.56 
5781.48 
5785.42 

^5789-06 
5801.56 
5802.08 
5807.41 
5811. LI 

*5814*06 
3618.00 

*5826.56 
5835.42 
5837.04 
5839.06 

*5840.74 

*5a51.56 
5852,03 
5870.37 
5876.56 
5885-42 

*5889.06 


5900,00 

5901,56 
5902.08 
5914.06 
*5925.93 
5926.95 
5929.63 
5935.42 
5951-56 
5952-08 

*5955.56 
5968.75 
5976.56 
5988-89 
5989-06 
6002.06 
6014-06 
6018.75 

*6026.56 
6035.42 

*6039.06 
6048,15 
6052,08 

*"6076.56 
6077.76 
6085-42 
6102-08 

*6103.70 
6107.41 
6122-22 

*6133.33 
6135.06 
6152.42 

*6162.96 
6166 . 67 

*6192.59 
6196.30 

*6 20 1.56 

*6207.41 
6218.75 

*6222-22 
6225.95 

*6226.56 


6259.06 
6251,56 
* 625 1.85 
6252,08 
6255.56 
6264-06 
6268,75 
6276.56 
* 6 281. 4 8 
6265,19 
6289.06 
*6511.11 
6314-82 
6326.56 
*6340-74 
*6344,44 
6552.08 
*6370.37 
* 63 74. 07 
6377-08 
6385.42 
6400.00 
6403.70 
6418-52 
*6429,63 
*6459,26 
6462,96 
6477,78 

*6488-89 
6492.59 

*6785.16 

*6518,52 
6522. 22 
6537,04 

*6548-15 
6552.08 
6566  *  6  7 

*6577,78 
6581.48 
6585-42 
6596-50 

*6607.41 
6611.11 


Speria!    price   type   CR7/U 


75 


3  for  2,00 

Order   by   frequency   and   specify 
Bnd.chidce  if  passible. 


6618.75 
6625*95 
6657-04 
6640-74 
*6652.08 

6655.56 
* 6666, 67 
*6668.75 
*6681.48 
*6685.42 

6700.00 
*6714.81 
*6718.75 
*6725,95 

6729,65 

6744,44 
*6752,08 

6755.56 

6774,07 
*6785.16 
^6785, 42 

6803.70 

6814.82 

6818.52 
*6818.75 
•6844. 44 

6848,15 
*6852,08 

6862-96 
*6874.07 

6877.78 
*6885.42 
*6903.70 
*69ia.75 
*6922,22 

6935.35 
*6952.08 
*6962.96 
*6977,78 
*6985.42 
*7018.75 
*7022.22 
* 7 037. 04 


*7051.85 

*7052,08 

*7070-57 

*7081-48 

*708S.42 

7096,30 

7100,00 

7114-82 

*71 25. 93 

*7140,74 

7144.44 

*7155,56 

7159.26 

7170,57 

*7185.19 

*7200.00 

*7214.82 

7218,52 

*7244-44 

*7259-26 

*7274-07 

*7288.88 

*7305.70 

*7335.33 

7362,96 

*7377.78 

*7407.41 

*7422. 22 

7437 . 04 
*74B1.48 
*7629.63 

7659.26 

*7662.96 
*7674.07 

*7688.89 
*7705.70 
*7718.51 
*7735.35 
*7777.78 


ADD  5f  PER  CRYSTAL  FOR  POSTAGE 
OR   lOf  PER  CRYSTAL  FOR  AIRMAIL 


HOW     TO     ORDER... 

Order  your  crystals  by  fype  ond  frequency  .  .  ,  enclose  check  or  money  order  (No 
C.O.DJ  . .  •  add  5|  per  crystal  for  postage,  10<  per  ciysteal  for  airmail . . .  make 
dittck  or  mon€y  order  payable  to  JAN  CRYSTAIS,  2400  Crystal  Drive,  For!  Myers, 
FlDrtdo.  rHONE  AREA  013  WE  4*2397 


f 
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LOW    FREQUENCY     CRYSTALS    in     HC6/U     HOLDERS 


ORDER  BY  FREQUEHCr 


For  Lattice  Nefwork* — Single  Sideband — 
low  Fm^qwency  0*c  ilia  tors — Morkers— - 
Etc.  Frequent/  it  fundamenfol   in   KC* 


371  to  540ICC 


730  to  lOCOKC. 


3.95 


3.SS 


CRYSTAL  TYPE  IT-164 


OftDER  BY 
FREQUENCY 


Tbii  rugged  type  crystal  *os  de- 
tigurd  fof  tli€  U-  S.  Navy  ond  Ms(i 
e    r    X    r    AT    blmiL    We    cdn 


U25     to  70OOKC 

i_ 


ifumdamtMal  Fre^u^nq^  #€05%  tofefoncr) 


1601 KC  t*70OOKC 


■  0.1.^  44^ «d  J  kA  ■  H^  K 


7  JO  M. 


TYPE  m49  HOLDER 

(PtA  Spacing  StofiJ«Jrf  —  Oiainrter    1  2S| 

CRYSTALS 

Mocfe  fo  Order 

This  3  pin  Holder  can  be  sup- 
pJied  with  either  one  or  two 
crystals.  When  ordering  specify 
if  crystal  is  to  be  used  for  Trans- 
mitter or  Receiver  or  Both. 


FT34$  ^tfh  Slngri  Cryifal 


FT249  wirh  Duo  CrysfaU 


SOOTlfCielOOOKC    350  •«.        2001  KC  Jo  lOOOKC    A.SO  ««. 


MARKER  —  FILTER 
SPECfAL  USE  CRYSTALS 

3S7934S  KC  TV,    Cotar    BurtI    HC6/U      W|IE    LEADS 


,2,50 


M*tiil    tub*  act*l   tfig 


tf±lP 


j:'^^^ 
a 


r 


,li^ 


IS 


ACOO 


KC  Markwr  In  mvtal  tubr  octal  ttnH*  um*tl  Jn  ARC/5  1  .SH 
KC  M:ark*t  in  arni^l*!  tub^  ^tl*l  biL««  u»«d  In  ARC/5  1.5h& 
KC  Marker  (n  mrl^t  lub«  DctaL  bai«  u*cd  in  ARC/5  1.50 
KC  Murktr  In  mnlnl  tub*  eclnl  bas*  u»ed  In  ARC/5   l^SO 


470 


03225" 


DC-6-A 

KC  FUtw  CnrttU  DCiLA  («-  DC342  ft  BC3t3 


1.50 


lUMOAMlNTAL  ClTSTAl  OSCfLLATOi 

CmCUlT    FREQUENCIES 
•OOKC  TO  20.0CN»CC 


I  '  rt»)rag#  trF«f  rary  (rDm  100 
Tfllli  Utr  HC&/U  <rrttol»  l« 
2S0  folH  for  rriAl  and  MC7 

noniiitd    trtfft. 


evrput 


■•liO  WOM* 


PRESSURE-TYPE 

CRYSTALS 

Mad*  to  Ordar 


TYPE  243 


$2.00 


EACH 


Atf  CryitttJt 

.005  %  l«l«rQnc* 

Avdifobfif  In  qH  frequencies 
fmm  2000ICC  to  d650KC 


FT-171 

ForSC*6T0.  elc. 


$2.00 


EACH 


AvoilaUe  in  all  fr»quenci*f 
from  2000KC  to  5000ICC 


THIRD   CVERTONE 
TYPE  FT    243 

IN  STOCK  FREQ. 
IN  hC 


14.310 
14.420 
14.580 
14.593 
I4.6B7 
14.800 
14.835 
15.200 
15.353 
15 . 753 


$2.00  EACH  15  [  840 


MC7  CRYSTALS 

$2.00  EACH 

Vb"  pini,  %"  pin  (pacing, 
ovoitoble  in  31  B2,  243B, 
2003,  4755  KC  and  all 
morine  frequenciei. 


CR1A/AR 

Pmtntm  typ« 
CTfYtaf  in«d  In 


$2.00 


EACH 


Atl  frequencies  from  4000i(C 
Id    8650KC   avotlobie    with 
V)  "  pin  tpocing  and  %"  pin 
diom.  Specify  frequenq^  de-. 
sired. 


15.953 

16.000 

16.040 

16.080 

16.135 

16 .  240. 

16.4933 

16.535 

16.573 

16.5933 

16 . 800 


16.913 

16 . 953 

16.973 

17.0933 

17.150 

17.173 

17.295 

17.413 

17.600 

17-750 


JUNE   1967 
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• 


i 


CR24/U 

(BARREL  TYPE) 

CRYSTALS 


$2.00 


EACH 


CRYSTALS  IN  STOCK  FOR  IMMEDIATE  DELIVERY 


$2.00 


MCH 


eR24/y 


D«fignecf  for  the  Armeci 
Smitei  the  CR24/U  is  a 
P*essurt  Ty|>e  "AT*  Cryitol 
which  wilt  acccfnmDd^te 
inor^  current  than  the 
plated  crystat^  pJam  IS  Id 
25MC  the  cr/stat  is  a  thtid 
ftroflone — From  t$M^  to 
60MC  the  crystal  is  a  fJFth 
overtone. 


PREQ.  FC 

16,505 

18,400 

19,0583 

19,2835 

19.29L7 

19.4833 

19,4917 

19,4917 

19.5500 

19*5383 

19,6500 

19,6833 

19.69L6 

19*8167 


19 . 8250 
19,8500 

19,8900 
19.8917 
20.0000 
20,0666 
20.1167 
20,2500 
20 .3700 
20,6000 
20,6700 
20,8167 
20,8250 
20,8353 
20,8833 
20,8917 


20*9500 
20,9583 

21 • 0300 

21 . 0333 

21.1000 

21.1500 

21*1585 

21 . 2666 

21.2833 

21.2916 

21.3500 

21.3583 

21.3667 

21.3633 

21.4166 

21*4833 

21,4417 

21-4917 

21-5500 

21,5583 

21,8500 

21 . 8833 

21-8917 

21,9500 

21 , 9583 

22.0166 

22.0250 

22-0500 

22 . 0833 

22,0916 

22,1100 

22.1500 

22,1583 

22,2000 


22,2833 
22,2900 
22.2917 
22*3583 
22.3500 
22,4333 
22,4833 
22,4917 
22.5000 
22,5500 
22.5583 
22-6167 
22.6250 
22.6500 
22.7000 
22,7500 
22,7583 
22,7700 
22,8000 
22-8166 
22,8250 
22,8300 
22-8853 
22,8917 
22,9500 
22,9583 
23.0400 
23,0833 
23,0917 
23,1300 
23,1500 
23.1583 
23,2853 
23.2917 


23.3417 
23,3500 

23.3583 

23.3853 

23.391-7 

23,4300 

25-4333 

23.5166 

23 , 5200 

23,5500 

23,5583 

23.5667 

23.5800 

23,6167 

23.62500 

23,6700 

23,7000 

23,7500 

25 , 7583 

23 , 7600 

23.7666 

23,7700 

23,7666 

25-7900 

23,8167 

23.8800 

23-9000 

24,0000 

24.1000 

24.1166 

24 . 1200 

24,1500 

24.1583 

24,1600 


•  CITIZEN  BAND  CRYSTALS 


MINIATURE   CRYSTALS  WITH  PINS 
FREOUENCIES   LISTED  ARE   IN  STOCK. 

EEC   +455IF 

27420 


27460 


TRANSMIT 

HANNEL 

1 

26965 

2 

26975 

S 

269S5 

4 

S 

27015 

« 

2702S 

7 

27035 

m 

27055 

9 

27065 

lO 

27075 

11 

270as 

12 

27105 

13 

27115 

14 

2713S 

15 

27135 

16 

27155 

17 

2716S 

18 

27175 

19 

27la5 

20 

2720S 

21 

27215 

22 

27225 

rOR    TRANS,    AND  DECEIVING 
,      ORDER   B¥   FREQUENCY. 
Rkc   +1680IF 


28645 


$ 


27490 


27520 


27S40 


28715 
2873S 

28755 
28765 
28765 


1.75 

SACK 

OR 
a  CRYSTALS 
for  $S.OO 


24,1800 

24.1833 

24,2833 

24,2917 

24,3000 

24.3500 

24.5166 

24.5333 

24.5583 

24.7416 

24,7500 

24.7800 

24,8400 

24.9333 

24.9166 

24,9333 

24-9500 

24.9583 

24,9835 

25.0416 

25 , 0833 

25-0917 

25.1167 

25,1500 

25.1917 

25,2167 

25.2250 

25.3000 

25,3290 

25.3585 

25,3500 

25.3583 

25.3667 

25-3900 

25,4167 

25,4250 

25.4835 

25,4917 

25.6167 

25.6250 

25.7000 

25,7500 

25.7583 

25.8250 

25.8833 

25,8917 

26.0167 

26.0200 

26.0250 

26-1500 

26,1583 

26.2300 


26.2833 
26.2917- 
26.4167 
26,4250 
26,5500 
26.5583 
26^.6000 
26 , 620O 
26 . 6833 
26 , 6917 
26,8167 
26.8250 
26,8667 
26,9500 
26-9583 
26.9800 
26.9666 
27.0833 
27.0917 
27.1000 
27,1657 
27.2250 
27.3375 
27.3500 
27,3583 
27,4600 
27,4833 
27.4917 
27,5500 
27,5583 
27.6375 
27,7500 
27,7583 
27.8833 
27 . 8917 
28,0000 
28,0166 
28.0250 
28.1500 
28,1583 
28.2833 
28,2917 
28.3833 
28.4167 
28.4250 
28.5500 
23,5583 
28,6833 
28.6917 
28,7583 
28,7666 
28.8166 


28.8250 
28,8750 
28,8833 
28-8917 
28.9333 
29.0833 
29.0917 
29.1500 
29.1583 
29.2167 
29.2250 
29.3000 
29,3500 
29.3583 
29.4167 
29-4250 
29.5500 
29 . 5583 
29.6173 
29.6250 
29,6666 
29.6833 
29.6971 
29,7500 
29,7583 
29.8167 
29-8250 
29-8333 
29.8833 
29.8971 
29.9500 
29.9583 
29,9666 
30.0833 
30.0916 
30.1500 
30.1583 
30-2L67 
30.2250 
30,2833 
30,2917 
30.3375 
30,3500 
30.3583 
30.3750 
30,4375 
30.4833 
30,4917 
30.6167 
30.6250 
30.6833 
30.6917 


30.6925 

30,7000 

30*6167 
30.8250 
30.8833 
30,8917 
30,9500 
30.9583 
30.9666 
31.1000 
31.1500 
31.1583 
31,6250 
31.6333 
31.8i66 
31,8250 
31,9500 
31,9583 
32-0166 
32-0250 
32.0370 
32,0833 
32.0917 
32.1500 
32.1583 
32.2166 
32-2250 
32.2833 
32.2917 
32,4833 
32,4917 
32 . 5833 
33 . 0375 
33.2500 
33,5000 
35.5667 
33.8375 
34,0500 
34,2875 
34.4666 
34,5083 
34 . 7500 
36,9375 
37.9375 
40.1375 
40 . 5375 
41.7666 
43.0566 
60,9617 


27590 
27610 
27620 


27660 
27670 


28835 
28845 

28865 

28695 


SPECIAL     CRYSTALS     IN     STOCK 


THE  FREQUENCIES   LISTED  ARE  FOR   CADRE  MODELS   C-eO,    C-75p 
C-100,    C-50O,    C-501,    C-510,    C-51S,      SiNCaUE   CRYSTALS    $    1.75   EA 
OR    THREE  FOR    $    S,O0.       MATCHED   PAIRS    TRAN .   AND   RECEIVE 
$3.0O  PER    PAIR  OR  FOUR    PAIRS   FOR    $10,00.      THESE  CRYSTALS 
ARE  NEW  AND  WERE  MAKUFACTUR£i>  FOR   CADRE   CB  SETS, 

QUALITY  CRYSTALS 

For  By  erf  Purpose 


^3.50 


EACH 

1000  KC  FREQ. 

STANDARD  )N 

HC6/U  HOLDER 

NEW  MANUFACTURE 


*4.50 


EACH 

100  KC 

FREQUENCY 
STANDARD 


HC13/U   HOLDER 
NEW  MANUFACTURE 


» 


94 


73  MAGAZINE 


i 


FUNDAMENTAL  FREQUENCY 

HERMETICALLY    SEALED    CRYSTALS 


in   HC6/U  HOLDERS 


ORDER  BY  FREQUENCY 


% 


1.50 


4  for  $5.00 


EA. 


The  CRT  S/U  h  a  hflrm^fkally  sealed  plated 
crystal  fundomeniol  fr^quBhcy  to  be  uap d 
in  iiarallel  oscill«tar  circuit  «f  32  mttifd. 
TolerartCe  is  .005%  Vfom  .—  55"  \o  +90* 
CenKgrade.  It  moy  be  ujed  to  dovhtft 
JTiple^  or  quadrvprei  fft  ony  desired  fre* 
qyency.  MaKlirium  drWe  Ji  10  mtlowdTts. 


CRYSTALS  LISTED 
ARE  FUNDAMENTAL 
FREQUENCIES .   WE 
WILL  MAKE  TO 
ORDER  ANY  FREQUEN- 
CY  FROM  2000KC  TO 
12000KC  IN  HC6/U 
HOLDER   *005% 
TOLERANCE  AT 


$2.55 


EACH 


BE  SURE   TO  SPECIFY 
EXACT  FREQUENCY 
AND   CIRCUIT    IT    IS 
TO  BE   USED   IN   TO 
INSURE  CORRECT 
CORRELATION • 


DELIVERY   ON   SPE- 
CIAL  FREQtfENCIES 
CAN   BE  MADE    IN 
48   HOURS   AFTER 
RECEIPT  OF  ORDER, 


wmqi 

lENCXES 

XISTED 

ARE  IN 

KIL0GYC7ES 

1400 

2582 

2855 

5768 

6258 

6753 

7375 

8199 

8786 

11877 

1755 

2308 

2868 

5775 

6261 

6758 

7383 

8200 

8791 

12358 

1763 

2391 

2877 

5777 

6298 

6761 

7385 

8215 

8887 

12365 

1843 

2394 

2887 

5805 

6316 

6765 

7590 

82X6 

8950 

12366 

L845 

2413 

2900 

3614 

6332 

7400 

822L 

9044 

12373 

1848 

2436 

2910 

3851 

6343 

6776 

7415 

8223 

9045 

12379 

XS49 

2437 

2931 

3870 

6354 

6805 

7428 

8228 

9050 

12380 

1925 

2442 

2945 

3900 

6365 

6850 

7435 

8233 

9088 

12583 

1937 

2449 

2957 

4200 

6366 

6872 

7450 

8236 

9108 

12397 

1932 

2455, 

2966 

4280 

6376 

6877 

7458 

8240 

9150 

12400 

1937 

2460 

2971 

4855 

6487 

6883 

7473 

8242 

9322 

12403 

1939 

2467 

2980 

4845 

6398 

6888 

7515 

8246 

9527 

12405 

1945 

2494 

2987 

4854 

6400 

6894 

7516 

82^8 

9337 

12412 

1994 

2561 

2998 

4860 

6404 

6900 

7557 

8250 

9397 

12441 

2052 

2594 

3000 

4889 

64X0 

6905 

7548 

8253 

9412 

12564 

2055 

2617 

3008 

49X0 

6411 

6922 

7561 

8258 

9300 

12563 

2072 

2618 

3025 

4993 

6415 

6925 

7575 

'  8261 

9537 

12575 

2075 

2622 

3060 

5108 

6421 

6927 

7585 

8268 

12575 

2085 

2625 

3067 

5131 

6425 

6933 

7591 

8273 

X2579 

2090 

2628 

3105 

3147 

6432 

6938 

7600 

8285 

9579 

12580 

2096 

2632 

3127 

5156 

6443 

6940 

7658 

8292 

9604 

12597 

2101 

2647 

3139 

5157 

6450 

6944 

7651 

8294 

9656 

12600 

2110 

2650 

3142 

5171 

6455 

6950 

7660 

8296 

9637 

12604 

2126 

2654 

5144 

5205 

6470 

6955 

7665 

8500 

9685 

12625 

2135 

2658 

3131 

5275 

6476 

6961 

7683 

8502 

9697 

12629 

2144 

2667 

3154 

5535 

6467 

6966 

7715 

8507 

9750 

12716 

2L46 

2674 

3156 

5416 

6500 

6972 

7740 

8517 

9777 

L2718 

2148 

2677 

3163 

5421 

6510 

6977 

7750 

8520 

9787 

12795 

2X50 

268X 

3166 

5437 

6516 

6985 

7756 

8358 

9794 

13012 

2151 

2684 

3181 

3555 

6528 

6986 

7775 

8340 

9888 

130L6 

2155 

2688 

3199 

5569 

6550 

6988 

7822 

8547 

10125 

13025 

2161 

2694 

3205 

5580 

6555 

6994 

7835 

8350 

10L31 

13037 

2163 

2695 

3207 

5610 

6559 

7005 

7833 

8353 

10195 

13272 

2165 

2699 

3211 

5652 

6566 

7010 

7850 

8576 

10300 

13520 

2169 

2710 

5216 

5730 

6572 

7011 

7867 

8380 

10367 

13576 

2172 

2715 

5231 

6043 

6577 

7016 

7886 

8385 

10515 

15485 

2174 

2716 

3235 

6060 

6583 

7022 

7894 

8392 

10626 

13655 

2176 

2726 

3236 

6071 

6589 

7027 

7925 

8407 

lllLl 

15817 

2179 

2730 

5258 

6091 

6591 

7058 

8016 

8415 

11175 

15910 

2185 

2732 

3240 

6093 

6605 

7061 

8021 

8419 

11400 

13985 

2194 

2737 

3242 

6098 

6611 

7085 

8055 

8435 

11490 

14316 

2198 

2744 

3248 

6104 

66X6 

7091 

8040 

8450 

11250 

14777 

2202 

2751 

3251 

6109 

66X8 

7100 

S050 

8452 

11356 

14818 

2208 

2757 

5255 

6130 

6626 

7105 

8091 

.8469 

115S1 

15318 

2209 

2760 

5261 

6152 

6627 

711X 

8X14 

8471 

11590 

15680 

2214 

2762 

3263 

6137 

6658 

7X20 

8140 

8488 

X1478 

19683 

2215 

2767 

3268 

6142 

6641 

7122 

8142 

8541 

1X496 

19850 

2217 

2773 

3276 

6148 

6650 

7X50 

8146 

8547 

11500 

2219 

2782 

3327 

6X52 

6655 

7172 

8148 

8550 

1L518 

2226 

2788 

3400 

6159 

6671 

7250 

8152 

8572 

11526 

2237 

2794 

5432 

6164 

6683 

7256 

8160 

8584 

11540 

2240 

2805 

3450 

6181 

6694 

7258 

8164 

8625 

11557 

2253 

2810 

5566 

6183 

6705 

7270 

8167 

8657 

11562 

2275 

2813 

3579 

6187 

6708 

7277 

8169 

8650 

11651 

2293 

2817 

3650 

6193 

6716 

7278 

8171 

8666 

11657 

2320 

2820 

3683 

6198 

6727 

7305 

8176 

8686 

11696 

2344 

2855 

369X 

6205 

6733 

7338 

8185 

8750 

11707 

2362 

2840 

5742 

6245 

6738 

7345 

8185 

8775 

1X835 

2375 

2854 

5759 

6248 

6750 

7350 

8192 

8703 

11861 

CRYSTALS 


PHONE  AREA  813 
WE  6-2397 


ADD  5<  PER  CRYSTAL  FOR  POSTAGE 
OR  10«  PER  CRYSTAL  FOR  AIRMAIL 


SBND  US   YOUR  REQUIREMENTS  ...  WE  ARE  RECEIVING 
NEW   FREQUENCIES    WEEKLY  .,,  WRITE   FOR    LISTINGS 


2400    CRYSfAL    DRIVE 


FORT    MYERS,    FLORIDA    33$0I 


i 


JUNE  1967 


95 


9?  CiVSTfcLl  HT  *TO    OCTAL  SOC^€T 


LOW  FREQUENCY  TYPE  CRYSTALS 


370KC  tP  540KC  m  FT241  Hold«ri 


rr 


FOR  LATTICE  NETWORKS  ^  SINGLE  SIDE  BAND  —  LOW  FREQUENCY  OSCILLATORS  — 
MAJ^KERS  —  ETC.  All  crystals  listed  are  fundamental  frequencies  in  Ktfocycles.  Chonnels 
0  to  79  and  channels  270  to  289  compnse  sets  of  80  and   120  crystals. 


75c 


EACH, 
3  for  $2.00 


ORDER  BY  CHANNEL  NUMBER  AND  FREQUENCY 


KOHL  HAL 
CRYSTAL 

jTO  am 

375.  «S 
3T«  388 
3T7  777 
377.778 
37e  IH 
Tf9  630 
380-iW 

381  :M4 

383  333 
38^.333 

384  733 
38^  18a 
38A  lU 
28n  GAT 

3S8  H8S 
3S§  S8@ 
300  ??7 
390  7^1 

3S4  444 
3H  444 
395  &33 

M7  223 
3d8  I4a 


CHiH* 

HO, 

0 
I 
% 
27tt 
3 

272 
4 

S73 

273 

7 

376 

J77 

8 

n% 

9 
379 
3S0 

ID 
^1 

11 
'^2 

n 
n 

H 
l& 


30h  (tn 

4tM>  DOO 

400  OOQ 

401  3S8 
40;  832 
«a  777 
«KJ  704 
4<M  IM 
40$  S&& 
4CI6  ^.'tA 
40t>  1^ 
40?  407 
iOB  33J 
404  25t 
40^1  722 
411  111 
41L111 
4tZ  500 

413  afta 
413  aas 

4L4  JIA 
415.277 
41Q  4W 
410.  U7 
4180SS 
.418  510 
419.  i«4 
430.370 


CKAh- 
HCl 
HO, 

387 
1« 

:i8« 

17 
390 

IB 
291 
2il2 

1^ 
393 

30 
3M 

21 
$95 

33 
»6 
207 

33 
398 

14 
»0 
30O 

26 

301 

302 
17 


430. 33.1 

aflci 

422  222 

2& 

432  222 

3<M 

423. Gil 

305 

CRtStilL 

424  074 
426  OOt) 
43:&,»2a 

426  388 

427  jn 
437.778 
429. t€G 
4^.630 
43a^S& 
431  481 
431.f>44 

433  333 

434  733 

435  037 
434  111 

437  0Q7 
AM  5W 
43B  S88 

438  i&« 
♦♦0,277 

440  741 

441  666 
442.5^ 
4«3  05^ 
444  444 

444  444 

445  833 
44(j  2»^ 
447  222 

446  148 
448.511 
4M  000 


29 

30 

307 

2m 

31 

33 
310 

13 
311 

34 
313 
313 

36 
314 

36 
315 
314 

37 
3t7 

38 

318 

39 

319 
40 

320 

331 
41 

322 
42 

323 
43 


hDhi HAL 
CRYSTAl. 

4A0  OOO 
4jr:m 

4S3  777 
4S3  704 
4&4  I6d 
4ba  M4 
457.407 
4SS  A33 
4&»  1E&9 
4&&  722 
401 , 1 U 

-lai.iu 

4G1.H» 
483. W3 
483  3Si 
464  8lA 
4«  277 
4A6  886 
IAS  067 
468  065 
488  j^t9 
4«0.«44 
470.370 
470  £33 
473.222 
473  222 
473.611 
474.074 
475  000 
475.^*26 

47fi  ;j^ 

477  777 


lEt 

^24 

44 

3se 

4S 

47 
130 

48 
331 

49 
333 
3^ 

50 
334 

51 
33£ 
33@ 

02 
337 

53 
338 

54 
33« 

55 
340 
341 

^ 
342 

^7 
3«3 


irOMiN^L 

47?  nn 

479  166 
479  G30 
«fiCt  555 
481  481 
4M1  ^44 

483  XSli 
4&3  3^ 

484  722 
48£  ]^ 

484  111 
487  Mr 

4M7  5O0 

485  SSi 
48a  S89 

490.277 
490  741 

4*i .  i^A3 

493  055 

494  444 
4M  444 

495  «33 
4«  2» 

4ff7.»a 

498-148 

498  61 { 

SOI  .mi 

501  82^3 
303  777 
Sdl  704 
504  166 
AGS  555 


CHAN' 
«EL 
■0. 

58 
345 

» 
348 

347 

34fl 
34» 

as 

350 
«3 

351 

353 
64 

353 
65 

»4 

6£ 

355 

87 
358 
357 

€i 
368 

8« 

35B 
;9«1 

71 
3«2 

72 
3^ 
3*4 


HOttlltJlL 

509  568 

508  944 

507  407 
90fi  333 

509  259 

W9  rn 

5n.lU 
511.111 
5L3  580 

512  953 

513  888 

514  815 

515  277 
5l8.aQa 
518  8^7 
518  f555 
5]§  444 

522  {123 

523  «11 
525  000 
52«^  388 
hV  777 
5211  166 
5at>  535 
531  944 
533  33S 
534 .722 
536. Itt 
537  500 

538  ssa 

54ft  277 


Htl 
HO. 

73 

365 

74 

3M 

75 

367 

7i 

368 
3eQ 

77 
370 

7i 
371 
372 

79 
073 
374 
375 
376 
377 
378 
37U 
380 
381 
382 
383 
384 
385 
388 
387 
3Sa 
2m 


ADD  5«  EA.  CN^lTAt,  FOR  KAHOt.|MC 

lOc   FOR  AIR   MATL 


LOW  FREQUENCY  OSCILLATOR 


vt^mff 


80  TD  aOO    KC 
• 

QUALITY  CRYSTALS 

For  Every  Purpoi* 

fn  Stock  For 
fmrnediate  Deliv^iy 

24-HOUil   SERVICE 


I 


455        KC    FT241    HoJder  .05%  tol.   ...  LOO 
50O        KC    FT241    HoJder   .05%    toL   ...  TOO 


ANY  F 

REQUENCY  fROM  Z7< 

OKC  TO  541  KC  PLUS  OR  MINUS  5  CYCLES,  SPECIFY  EXACT  FI 

JEQUEN 

CY   $1 

*75  eoc 

h  POS 

T  PAID 

Fn4!   LOW  Fte 

OUENCY  CHYST 

ORDER  BT  CHAI 

his  FIOM  72f  KC  TO  1040  KC 

StNEL  NUMBER 

CffftftJ 

CfTlt.l 

C'TlMI 

C*ti»*i 

C'T  r«l 

CrtlUI 

^'ILtll 

C»nf,i 

C'Ti^^l 

Ch4*- 

F'rt. 

Ck»«. 

i^raq. 

CTi*ft. 

f'fcq. 

Chin 

^'Wfk 

Chti* 

Fftq. 

Ch4ii 

Frtq. 

Ch*«. 

^r»«. 

Ch«ii^- 

t  r  iq  . 

CMn. 

Fft4 

*«■ 

«C. 

litl 

KC. 

n«t 

KC. 

nal 

KC 

fill 

«C 

n*i 

KC 

ttti 

KC 

mm\ 

KC. 

ii«t 

■c. 

10,0 

729.1*7 

73.4 

764  581 

76  6 

600  000 

80,2 

635.4*7 

63.4 

1563  750 

86.6 

W0C3 

69.9 

9l6  45tt 

9J3 

971.875 

96J 

1006  313 

mi 

7J0.20ft 

735 

765  625 

709 

SOI  04Z 

B0.3 

B36  4S8 

Ii35 

86^792 

86.7 

903  125 

900 

937.500 

93.4 

973  917 

96  9 

1009  37^ 

70,2 

7JL.250 

73.* 

766667 

170 

S02,CXt3 

004 

a37,50ft 

83,6 

BTOBJl 

!^.6 

904  167 

901 

9i8S42 

93  5 

973  956 

970 

1010.417 

TOJ 

732,292 

73.7 

767.706 

77.1 

S0112S 

80.5 

838  542 

113  7 

671  875 

B6.9 

905.206 

90  2 

939.583 

93.6 

975  000 

97.1 

1011  458 

TO.* 

7,y.3i3 

73J 

768.750 

77.2 

804  167 

ao  6 

839  5ti3 

eaH 

672  917 

870 

906250 

90.3 

940,625 

93.7 

976  042 

971 

)0t2.<A) 

TO.S 

734375 

73.9 

769.792 

77.J 

80S  208 

60  7 

840  b25 

839 

673.958 

87  1 

907  292 

9Q4 

94)667 

91.1 

977  083 

973 

10^542 

10* 

73S,417 

7<.0 

770.BM 

77,4 

806  ?S0 

HOB 

64). 667 

64.0 

675.000 

67.2 

908333 

90,5 

942  708 

919 

978  125 

97.4 

1Dl45i3 

70.7 

T364SA 

74.1 

771.075 

771 

807392 

84.1 

876.042 

67.3 

909.375 

90  6 

943  750  , 

910 

979.1A7 

97.5 

1015  625 

70J 

737.Sug 

74  J 

772  917 

776 

608  333 

60.9 

842  70e 

e4.2 

B77  0ft3 

87,4 

910.417 

907 

944.792 

94.1 

9B0  20e 

97.6 

4{»lf  667 

70.0 

7^.S42 

74J 

77*9Sfl 

77.7 

6WJ7S 

6 1.0 

643.750 

84.J 

6711.175 

87.5 

911  45A 

908 

945  613 

94,2 

901  250 

97  7 

ipntoe 

7L0 

7a^.S83 

74.4 

77SOOO 

77  a 

8L0  41T 

ai.l 

644.792 

K4.4 

B79  167 

67,6 

9)2.500 

90  9 

^46.8  75 

94.3 

962  29J 

97  8 

1016  750 

71.1 

740.<i35 

74.S 

776.042 

77.9 

811458 

%M 

84S633 

64.5 

680.206 

67.7 

9)3  542 

91  0 

947  917 

94,4 

9B3  333 

97.9 

10)9792 

7IJ 

741.6^7 

7i« 

777,063 

76.0 

612500 

61.3 

646.875 

646 

86)250 

S7.B 

914  5a3 

91.1 

94S.956 

94  5 

9S4  11& 

910 

1020  833 

71J 

742,706 

T4J 

778,125 

78,1 

613542 

B1,4 

847.917 

N.7 

687293 

87,9 

91 S  615 

91.2 

950  000 

94.6 

9B5  4U 

96.  t 

1021.475 

71^ 

743,7Sy 

74  i 

77V  J  67 

762 

614.563 

61.5 

B46.95a 

64J 

661 133 

sao 

916667 

91.1 

951  042 

94  7 

986.436 

98,1 

J027  917 

71^ 

744.792 

71.9 

TB0.20tt 

763 

615.625 

BL6 

950  000 

84.9 

BB4  175 

88.1 

917  706 

91.4 

952063 

94  6 

987.500 

9t.3 

1023^56 

1\A 

74SSi3 

7S0 

TBI, 250 

76.* 

6)6,667 

91.5 

953  125 

94  9 

968.542 

96.4 

1025  000 

71J 

746.875 

75.t 

762  292 

76,5 

6)7.706 

81.7 

851.042 

a5.o 

865.417 

88.2    1 

916.750 
919  792 

91.6 

954  167 

95  0 

9H^S83 

965 

10?6042 

TIJ 

747.917 

75.2 

793,333 

76.6 

618,750 

ILS 

052.081 

65.1 

686.456 

91.7 

955  20« 

95  1 

990625 

9t.6 

J027,m3 

TLfl 

748.9Sa 

75J 

784175 

76.7 

619,792 

81,9 

B5i12S 

tSj? 

687.500 

66.4 

920B^i 

9LI 

956  250 

9S,2 

991667 

96.7 

m:ai  125 

UO 

750,000 

75.4 

765.417 

7B.B 

620,^3 

82.0 

654  167 

6SJ 

666.542 

ftft.5 

92  J,  675 

91.9 

957.292 

9S3 

992  706 

9«i 

1029.167 

7tl 

7SI.04Z 

7S.S 

766  456 

78.9 

821.675 

82  I 

655,308 

65,4 

669.583 

fte  .6 

922.917 

92.0 

956  333 

95,4 

y93  750 

969 

i03O2O« 

7W 

7^2.003 

750 

7i7,5CM) 

790 

B22.9t7 

822 

656.250 

65,5 

690.625 

8S7 

W3.958 

92.1 

959^75 

1    95,5 

99+792 

99.0 

1031  250 

nj 

753,125 

7S.7 

738.SO 

7V,1 

823.958 

82.3 

657.292 

85,6 

891.667 

6SJ 

925  OOO 

92.2 

960  417 

9S.6 

995633 

991 

1032  292 

72.i 

7&*,1*7 

751 

769  563 

79.2 

625  OOO 

82,4 

858.333 

657 

692  7Qi 

68.9 

926  042 

92.3 

961456 

95.7 

996.B75  1 

99.2 

1031  in 

71.5 

75SJ08 

75.9 

790  62S 

79J 

8260*2 

825 

859.375 

IL5JI 

soj  7V| 

f9il 

927.083 

92.4 

961500 

958 

997  917 

993 

1034  375 

714 
71,7 

7St7W 
757.291 

760 
76.1 

791667 
792  JOB 

79.4  , 

79.5 

827.0B3 
616.125 

816    ' 
S2.7 

860.417 
»6).4SA 

65.9 

894.792 

89  J 
ft9.2 

926.  L  25 
929  167 

9-15 
92.6 

963,542 
964,583 

95.9 
96.1 

9«.93a 
1001,042 

99.4 
99.5 

I0,!5417 
1036,456 

7ZA 

75e.3U 

7&,2 

793.750 

79.6 

829.167 

K2Jt 

662.500 

A6.0 

895,811 

69J 

930.208 

92.7 

965.625 

9«,3 

1002  063 

99.6 

1037500 

7S.9 

759,375 

76  3 

794.792 

79.7 

830,208 

629 

863.542 

86.1 

*?96.B7S 

89.4 

931.250 

92.8 

966,667 

96.1 

1003  125 

99  7 

1038  542 

7JhO 

7«,417 

76.4 

79SBJ3 

79,8 

831,250 

63  0 

864.563 

862 

697.917 

89  S 

932.292 

92.9 

%7.708 

96.4 

)004  167 

99J 

1039  563 

711 

761.4^ 

76.5 

796,675 

799 

832  292 

63,1 

865.62  5 

86.3 

696958 

69.6 

933.333 

93 ,« 

968,750 

96.S 

1005  206 

99.9 

1  1040,615 

73.1 

762.500 

76,6 

797.9J7 

OOO 

833,313 

832 

8^,667 

86.4 

900.000 

897 

934375 

93.1 

969,792 

96.^ 

1006  250 

1 

70 

7AJ.542 

76.1 

796.956 

BOJ 

634,375 

a3  3 

667  706 

66.5 

901.042 

»9J 

935,417 

93.2 

970J1I 

9t7 

1007.292 

1 

'ANY 


FREQUENCY  FROM  730KC  TO  1040KC  t  5  CYCLES,  SPECIFY  EXACT  FREQUENCY  $  1.75  EA 


ADD  5f  PER  CRYSTAL  FOR  POSTAGE 
OA  lOf  PER  CRYSTAL  FOR  AIRMAIL 


HOW     TO     ORDER... 

Order  your  crystals  by  type  ond  frequency  . . .  eticlose  check  or  money  order  (No 
C.O/DJ  . .  .  add  5tf  per  crystal  for  postage,  10<  per  crystal  for  airifiQil  . ,  ,  moko 
check  or  money  order  payable  to  JAN  CRYSTALS,  2400  Ciysfal  Drive,  Fort  Myers, 
Florida.  PHONE  AREA  81 3  WE  6-2397 


I!= 


COLUMBIA  CL05E0UT  SPECIALS 

COMMAND  RECEIVERS 

195-550  Kc .Good  condition  ....^ $  14.95 

550-1500  Kc „„ _R.22  £xl.  cond 14.95 

1.5-3  Mc „ Like  new            ... „...  19.95 

3-6  Mc.  „ ....Like  new 14.95 

6-9  Mc.  — „.. . Good  condition 14.95 

COMMAND  TRANSMITTERS 

2.1-3  Mc.                                                              Mew                                                $  9  95 

3-4  Mc , Excellent  ....... 9.95 

4-5.3  „ „. .^cedent  „„, . ,„_ 4.95 

5.3-7  Mc.  — . ,„.^ — Good  cond.  No  xtal 4.95 

5.3-7  Mc. _.„ Good.  No  tubes,  jttl  . .......  2.95 

TRANSCEIVERS  AND  TRANSMITTERS 

RT.|8/ARC-i  Transceiver  1 00- f  56  Mc  ..Good   ._......:...$  24.95 

T-47/ART-I3  Transmitter  lOOW 

2-18  Mc  [ess  tubes .Good   ....    . „.... 24.95 

BC-640  TransmiHer  SOW  100-156  Mc.  ..Good    _ 150.00 

RECEIVERS 

R-f05/ARR-l5  Collins  1.5-18  Mc ...exeint $  49.95 

ARB  195-9000  Kc Good  condition 24.95 

RBS  2-20  Mc.  No  pwr  sup . Good  cond.  49.95 

RAK   15-600  Kc.  No  P/S .„ Good  cond „ 49.95 

RDZ  225-400  Mc  .    Good  cond.  .       .    .  39.95 

RBA   15-600  Kc  IIOVAC Excellent _.....  99.50 

RBB  600-4000  Kc  same „ Excellent  _..., 99.50 

RBC  4-27  MC  same  .Excellent  99.50 

R-444/APR-4Y  AM  &  FM  Like  new „„...„. 49.95 

RDO   Less  pfug-in  tuners  . Excellent 149.50 

CV-253/ALR  Plug  in  tuner  for 

APR- 1 .  4.  4Y  and  RDO  ReceTvers, 

38-IOOOMc.  4  bands jiint I99.5a 

BC.683  27^  Mc  AM  &  FM .Excellent  ... .__...  39.95 


COLUMBIA  ELEGROHIC  SALES  IMC 


4365  W.  Pico  Blvd. 
Los  Angeles,  Gelifornfa  90019 


=                                               Phone  (213)  938-3131                                               = 

Hniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 
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COLUMBIA  TEST  EQUIPMENT  SPECIALS 


TEK5IIAD  5cpsfo  lOMc 

TEK  5 1 4D  DC  to  1 0  Mc 

TEK  51 3D 

DuMont  3  03  A . 

DuMont  322 

DuMont  322A  

TS-34/AP  Look  good 


Bcellenf  $  225.00 

Excellent  .. 325.00 

„..._Xxcellent  400.00 

^cellenf  1 50.00 

Excellent 200.00 

Excellent 275.00 

sold  unchecked  „.„ _, 25.00 


SIGNAL  GENERATORS 

Meas.  Corp.  Model  65B 

Meas.  Corp.  Model  80 

Meas.  Corp.  Model  82 

Meas,  Corp.  Model  84 

TS-497/URR  Mil.  Model  80  2-400Mc  .. 

General  Radio  1 00 1 A 

General  Radio  805C 

TS-4I9/U   900-2 1  OOMc 

Navy  LP  9.5-50MC 

TS-4I3/U  75Kc-40Mc _ , 

H-P  608 A  IO-500Mc 

H-P  2 1 2A  Pulse  generator 

H-P  2 IDA  Sq.  Wv.  Gen 

H-P  202B  Low  Freq.  Audio  Osc 

H-P  20 IB  Audio  Oscillator 

A.R.C.  H-I4A  Omni  Generator 

SG-I/ARN  Omni  generator 

MD-83A/ARN  Omni  Generator 

SG-2/GRM  Boonton  232A  Glide  slope 


<—•»*#«—+———< 


.Like  new ^ 

Eicellent  

-.^-.Exceflent 

Excellent  , 

..Like  new  . 

..<£xcellent  . 

..Excellent  . 

.-.Excellent  . 

..£xcellent  . 

..Excellent  . 

...Excellent  . 

--Excellent  . 

.*^lnt — 

...Excellent  . 
...Excellent 
...Excellent 
_Exceffent 

-jcnt,   


$ 


d..i 


500.00 

350.00 

350.00 

250.00 

300.00 

600.00 

600.00 

350.00 

200.00 

275.00 

500.00 

200.00 

85.00 

175.00 

1 00.00 

P.U.R. 

P.U.R, 

P.U.R. 

P.U.R. 


FREQUENCY  METERS 

BC-221   125-20,000  Kc  . 

LM  125-20.000  Kc 

TS-I74/U  20-280  Mc  ... 
TS-I73/U  90-480  Mc  „ 

TS-I75/U  85-1000  Mc 

TS-323/U  20-450  Mc 

TS-I86/U  1 00- 1 0.000  Mc... 
AN/URM-32  l25Kc-I000Mc. 
H-P  524B  Counter  with  100  M( 
FR-4/U  i00Kc-20Mc 


plug- 


Excellent 

Excellent 

Excellent 

„™.Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

in  ..Gd 

Excellent 


$ 


75.00 
50.00 
1 50.00 
1 50.00 
125.00 
200.00 
200.00 
400.00 
1250.00 
400.00 


MISCELLANEOUS  SPECIALS 

IP.A9A/ALA-2  Panada pter  30  Mc  in- 
put with  scnematic  &  conversion 
information  for  60  cy  use Like  new 


I 


1r— -! 


$     24.95 


nil 


1llllllilllll[iE 


98 


73  MA&AZINE 


PLUG-IN  TUNERS  FOR  APR.1.4,  4Y  &  RDO 


TN-I/APR-I  38-90  Mc.  ... New   $ 

TN-3/APR-I  300-1000  Mc , „..Excellent  

TN-I8/APR-4  300-1000  .Excellent 

TN-19/APR-4  975-2200  Mc Excellent  


29.95 
29.95 
49.95 
59.95 


TUBES  AND  ACCESSORIES 

Elmac  socket  &  chrmney  for  4-400A New    „ ,— $ 

Socket  for  4x  1 50A „ _ New 

4-400A  tubes _...New 

4CX300A  tubes New   

RA-62  AC  P/S  for  SCR-522  .......Good   ..._ 


14.95 
3.95 
29.95 
19.95 
17.95 


If  you  don't  see  what  you  want,  send  us  a  note  with  your  exact  requirements. 
Columbia  has  one  of  the  world's  largest  Inventories  of  surplus  military,  com- 
munications and  test  equipment. 


COLUMBIA  NEEDS  YOUR 
SURPLUS  EQUIPMENT 

WE  PAY  MORE,  WE  PAY  FRErCHT,  AND  YOUR  MONEY  IS  SENT  OUT 

AIRMAIL  IMMEDIATELY. 

CALL  US  COLLECT  OR  WRITE  US  YOUR  BEST  OFFER  AND  WE  WILL 

TOP  THAT  OFFER.  WE  ALSO  MAKE  TRADES  FOR  ANY  GEAR  YOU  MAY 

NEED. 

WE  NEED  THE  FOLLOWING  EQUIPMENT: 

AN/ARC-27,  34,  38,  44,  45,  52,  55,  58,  73,  84,  etc.  AN/ARN-14,  21, 

59,  6T,  70.  AN/APS-42,  81,  85,  etc.  AN/TRC-1,  24,  35,  TRC  equip. 

AN/PRC-8,   9,    10,    25,    R-108,    109,    IID/GRC,    RT-66,    67,    68/GRG. 

AN/APR-9,    13.    AN/URR-13,    27,    35.    VRC    equip.    TED,    AN/URT'7, 

AN/URC  equipment.  Test  equip,  with  ARM,  SG,  URM  UPM,  APM,  TS, 

GPM  and  other  prefixes. 

Also  Tektronix,  Hewlett-Packard,  Boonfon  and  General  Radio  equipment. 

Aircraft  instruments  and  radio  and  navigation  equipment 


COLUMBIA  ELECTRONIC  SALES  INC 

4365  W.  Pico  Blvd. 

Los  Angeles,  Calif ornra  90019 

Phone  (213)  938-3731 


n 
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SOLID  STATE  SALES 

P.O.  BOX  74, 
SOMERVILLE,  MASS.  02143 

INTEGRATED  CIRCUITS 


SR  Clocked  Flip  Flops $1.15 

JK  Flip  Flops ....$1.15 

SRT  Flip  Flops $1.15 

Dual  Nand  Nor  Gates ™.$l.00 

Dual  4  Input  Or  Gate  .-.„„„„ , $1.00 

TO-85  flat  pack  guaranteed  to  work.  They  come  complete  schematic, 
elect  characteristic  sheet  &  some  typical  applications.  $9.00 — $15.00 
value  from  original  manufacturer.  We  have  other  types  of  IC's  in 
these  categories  available,  send   requests. 

Silicon  Controlled  Recfifien      Top  Hafs  and  1.25  A.  Glass   Silicon  Power  Rectifiers 

Epoxies  750  MA  Amp.  Diode 


PRV 

7A 

.50 

_70 

I.OS 

20A 

50  i 

.80 

100 

1.35 

200  ! 

1.90 

300 

1.60 
2.10 
2.80 

2.45 

400 

'  2.85 

500 

3.50 

600 

3.20 

700 

3.50 
4.00 
4.50 

800 

900 

1000 

s.oo|       1 

PRV 

lA 

350 
MA 

30 

.30 

60 

.70 

.50 

100 

.90 

.70 

200 

I.IO 

.90 

300 

1.25 

1.00 

PRV 

100 

.07 

200 

.09 

400 

.12 

1      600 

.20 

800 

.25 

1000 

.50 

1200 

.65 

1400 

.85 

!600 

1.00 

1800 

1.15 

PRV 

100 

.12 

200      .17 

400 

.25 

600 

.40 

800 

.50 

tooo 

.65 

PRV  1 

3A 
.10 

20A 

.40 

40  A 
1.00 

240A 

100 

5.00 

200 

.20 

.60 

1.50 

7.50' 

400 

.25 

.80 
1.20 

2.00 

15.00 

600 

.35 
.45 
.65 

2.50 

20.00 

800 

1.50 

3.00 
4.00 

1000 

35.00 

A  confroIlecJ  avalancKo  rectifier  in  which 
fhe  raied  PRV  may  be  exceadecJ  without 
the  rectifier  brealmg  down. 


OUR  TRANSISTORS  AND  RKTIFIERS  ARE  GUARANTEED  TO  WORK 

All  transistors  are  checked  for  minimum  voltage  and  gain,  Insuring  our  customers 
a  good  transistor  within  the  category  we  adverhise.  All  rectifiers  costing  over  lOc 
are  checekd  for  forward  voltage  and  leakage,  as  well  as  PRV,  The  gates  on  our  SCR's 
are  also  checked-  All  non-operable  units  will  be  refunded  or  exchanged  immediately. 
We  stand  on  our  reputation  for  quality  products  and  service. 

DO  NOT  CONFUSE  OUR  PRODUCTS  WITH  THOSE  OF  SOME  OF  OUR  COMPETITORS 

A  defective  semiconductor  is  worthless  or  worse. 

Large  quantity  users  of  the  above  items  send  us  your  specifications.  We  feel  we  can 
meet  them  at  a  competitive  price. 


SOLID  STATE  SALES 


POST  OFFICE  BOX  74 
SOMERVILLE,  MASS.  02143 
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TRANSISTORS 

A)  Similar  to  2N2I85  (PNP).  A  silicon  epitaiial 
low  leakage  transistoV  in  TO*l8  packaqe,  to 
30  volts  at  1 50  m w,  3/$  1 ,00 

BJ  Similar  to  2N329A  (PNP),  A  general  purpose 
silicon  epitaxial  transistor  in  a  TO-5  package, 
low  leakage,  to  30  volts  and  p  of  30-80.  Com- 
pare  with    $9,00   value.  3/$ 1. 00 

C)  Similar  to  2N3060  (PNP).  A  60  volt  silicon 
transistor  in  a  TO-46  pack  with  a  p  of  30  at 
.4  w  dissipation.  These  transistors  are  used  in 
DC  amplifiers,  audio  systems  and  In  high  voltage 
work,  3/$  LOO 

D)  Srmilar  to  2NI640  fPNP).  A  bi-directional  tran- 
sistor  in  which  fhe  emitter  and  collector  are 
interchangeable*  This  is  a  silicon  unit  In  a 
TO-5  package,  $J5  ea. 

E)  Similar  to  2N339-2N34I  (NPN)  etc.  A  high 
voltage,  medium  power  (5  watts)  silicon  (NPN) 
transistor,  5/$  LOO 

F)  Similar  to  2N547A,  B  and  C.  etc.  A  silicon 
transistor  In  a  TO-5  package  mounted  in  its 
own  heat  sink.  3/$ LOO 

G)  Similar  to  2N728  (NPN).  A  high  frequency 
silicon  unit  in  a  TO-18  package  extending  to 
the   UHF  range.  3/$ LOO 

H)  Similar  to  2N995  (PNP)  silicon  unit  with  1.2  w 
dissipation  in  a  TO-18  package.  This  transistor 
has  cut-off  frequencies  to    180  mc.  3/$I-00 

I)  Similar  to  2N699  [NPN],  A  5  watt  silicon,  high 
voltage  transistor  In  a  TO-5  package  used  for 
fast  switching.   Ultra   high  frequency.       3/$ LOO 

J)  Similar  to  2N2875  (PNP)  sElIcon  20  watt  power 
transistor   with    a   cut-off  frequency  to    30    mc. 

$-75 

K)  Simitar  to  2N1648  (NPN)  silicon  high  voltage, 
20  watt  unit  used  In  output  stages  and  power 
transistor   drivers.  $,75 

L)  Similar  to  2N2885  (NPN)  and  TMT^8035  {PNP) 
microtransistors,  they  are  high  frequency  tran- 
ststofs  which  dissipate  75  mw.  of  power 

Both  units  $L00 

N)  Similar  to  2NI55  (PNP),  a  20  watt  germanium 
power  transistor  in  a  TOO  package  used  in 
audio  work*  4/$  LOO 

O)  Similar  to  2N327A  (PNP)  silicon  transistor  in 
a  TO-5   package  used   In   audio  work.      4/$ LOO 

P)  Similar  to  2N5I9  tPNP)>  a  TO-5  germanium 
transistor  used  in   RF  circuits.  6/$ LOO 

91  Similar  to  2N389,  424  (NPN}  etc..  an  85  watt, 
60'f00  volt  transistor  with  many  high  voltage 
power  applications.  $«75  ea. 


R)  Similar  to  2NI209.  2NI2I2,  etc.  These  transistors 
have  the  same  electrical  characteristics  as  the 
2N389*S|   but  are  stud   mounted.  $-75 

T)  Similar  to  2N497  (NPN).  a  silicon  transistor  in 
a  TO-5  package  for  genera!   purpose  use* 

5/$  1 .00 

S)  FET's,  N  channel  type  similar  to  C6I0  used  in 
amplifiers,  switches,  and  choppers— very  high 
input  impedance*  $L50 

U)  NPN  dual  transistors.  A  TO*5  package  (2N2060) 
which  contains  2   NPN  silicon  transistors.     $L50 

V)  PNP  dual  transistors.  This  package  (2N2807) 
contains  2  PNP  transistors  in  a  TO-5  can.    $L50 

W)  Similar  to  2NII7  (NPN).  a  silicon  transistor, 
used  as  a  small  signal  transistor  In  a  flat 
package.  4/$  LOO 

X]  Similar  to  2NII3I  (PNP)  silicon  TO-5  transistor 
used   for   VHF,   oscillator,    audio   and    DC   work* 

3/$  LOO 

Y)  High  Voltage  150V  VBCBO  at  2.5A  High  HFE 
in  TO-65    Pack  $75 

Z)  High  Voltage  200V  VBCBO  at  2-5A  High  Gain 
in  TO  66  Pack  $L00 

RECTIFIERS 

A)  10  watt  ZENERS.  2^180  volts*  STATE  DESIRED 
VOLTAGES.  $.75  ea. 

B)  COLOR  CODED  GLASS  DIODES,  Si.  20/$LOO 

Ge,  30/$  LOO 

C)  Similar  to  IN25I,  a  high  frequency  diode  used 
to    1000   Mc*  PIV*  of  20  volts.  10/$  LOO 

D)  Similar  to  S284,  A  30  PIV  unit  with  character- 
istics similar  to   IN25L  10/$  LOO 

E)  Silicon  bilateral  switch.  Replaces  SCR's  by  fir- 
ing in  either  direction  when  the  breakover 
voltage  is  exceeded*  It  is  used  as  a  light  dim- 
mer,  etc*  with  schematic.  $.75 

F)  IN429.  A  6  VOLT  DOUBLE  ANODE  REGU- 
LATOR. 2  WATTS  5/$  1*00 

©)  SVt76.  A  7  VOLT  REFERENCE  DIODE.  2 
WATTS,  5/$  1 .00 

H)  High  Voltage  Assemblies.  6000V  at  200  mils- 
These  Silicon  Assemblies  may  be  put  In  Series 
to  Achieve    Higher  Voltages.  $L50 

I)  MicrodEodes,  similar  to  MD27,  etd  up  to  200 
PIV  at  100  jM  a.  These  are  switching  diodes  with 
a  short  recovery  time,  The  size  of  the  body 
is  only   »05"   in   diameter.  6/$ LOO 

J)  GA  AS  VARACTORS,  SIMILAR  TO  AP-L  AP-6, 
etc.  70  KMC  at   160  mw.  $4.00  ea. 


SOLID  STATE  SALES 
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RECEIVERS  -  TRANSMITTERS 


ARR-15 — Collins  receiver,  manual  or  auto 
tune,  covers  L5  to  16  MHz,  has  built  in 
crystal     calibrator     alio     permeability     tunad 

O  SC  I  I  I  a  I  W I  J.  J,  j^»a  J-    ■  -  ■  n    i  ■  ■  -       r   n   [   ■   i    I     i  ■  ■       i   a  n   --■■»■■■■■■■■   i  'V  ^    f    W^  V 


APIl-4  Receiver — 1 1  tube  superhef,  uses 
tuning  units  to  cover  38-4000  MHi,  Receiver 
less    tuning    units    ^^ ,..,.—„„... — ,.-..$59.50 

AMT-4  Weather  balloon  transmitters,  com- 
pact  and    lights    new   ...._-....„ „-,.$3.95 

ART-13  Transmitter— 100-wdtt  with  813  fi- 
nal, 2  to  18  MHi  „,™.. „.$29.50 

ARC-l  Transceiver — 100-156  MHi,  uses 
832A  in  final  ««.*-«—*«*.„-*-«« ^„„.„$29.50 

BC-1000  Transceiver — ^18  tube  portable, 
2-wdy   radio,   40*48    MHz,   can   be   used    on  6 

meters,  less  tubes  „«„-,.„«- — — .^..$29,50 

with  tubes   .. „„_-_-_._.-$ 39. 50 

ARR.26— FM  receiver,  152-174  MHz  not 
mounted    in    case.    Some   with    tubes.    Has    30- 

MHi  IF  strip.  Will  mak^  good  2-meter  re- 
ceiver. In  as  IS  condition  ..„,^.**™_ — .«„..$4,95 

URC-1 9— Mobile  FM  in  two  bands*  25  to 
50  MHr  and  152  to  174  MHz,  Good  for  6 
and  2  meters.  Comes  in  3  separata  units: 
transmitter,  receiver  and  power  supply.  Beau- 
tifully constructed  and  delivers  30  watts. 
Can  be  converted  to  A;M, . _$49.50 

TSC  Receiver  &  Transmitter  Set — Includes 
TSC  remote  control,  12  VDC  power  supply 
and  antenna  loading  coil<  Covers  1500  to 
12,000   MHi.   All   for  ...... ^-.^ $149,50 


TUBES 

3C22 — new  boxed-  $2.95  each  or  2  for  $5,00 

100TH — new  boxed,  each -*.,«^ $4.95 

1625 — new    boxed ^..^ .„J/$V.49 

707B_|200   MHz  klystron „„.„3/$1,00 

71 7A — Direct  replacement  for  6SK7,  6SH7, 
6SJ7,  6AK7,  6SG7,  also  used  for  octal  6AK5. 
Good    for    reduction    in    noise    level,    and    IF 

gain ^*-*^ — .,«.«_**-^- — .„_!  0  /  $2*9  5 

Bulk  Packed— 

5gl4_Same   as    I2AU7 _-.5/$1.00 

O  J 6 ,_.,*«*».i.«.^. „--.—.iji ■■,■■■■  >■■,..,  i—^,,^,,,^ ^  /  9  ■  4 U V 

6H6    ..„......■ „__. ,    „ 3/$i ,00 

6AC7  3/$1.00 

902 A — Scope  tube  2"  with  octal  base  new, 
ea  en    •«*«„,*^.^ — --., — .-.  i^^.**. .  ,.«*•*.,_**__-*. **-__^***-*. .  .^*  #7  ii 

1P28   Photo  multiplier  tube,  each  $3*95 


J.  J.  Glass  Elecfronics  Co 

1624  S.  Main  St. 

Los  Angeles,  California  90015 

Phone:  213-749-1179 


$34.50 
$24.50 
$12.50 


TEST  EQUIPMEKT 

IIRM-26 — Navy  version  of  Model  80  or  TS- 
497,  More  compact  and  later  style.  Covers 
2-400    MHi „„.^„„...  $250.00 

TS-148 — Spectrum  analyier^  X  band*  $129.50 

TS-186— Freq,  meter  100-10.000  MHz  $149.50 

UPM-8— Signal  generator,  980-1230  MHz. 
Also  used   as  pulse   generator  ....„._ $39.50 

TS-13 — X    band  signal   generator   „„„„S49.50 

1.222— Signal  generator.  8-15  MHz  &  45-77 
MHz   ,„.,...., „ ....„ .,$39.50 

TS-1 4  Signal  generator  3200-3370  MHz  $39.50 

Binary     Radiation     Counter     for     research 

$29.50 

TS-15— X   band   signal   generator  ., 

TS-345 — Noise  and  gate  generator  .... 

TS-250 — Altimeter  test  set  ...„, ..*.... 

TS-1  55— Signal  generator  2700-3400  MHz  for 
testing  receivers  and  transmitters  and  for 
supplying  trigger  pulses  ^.._^_ $97^50 

TS«230 — Power   meter.    Designed    to    measure 
frequency  of  unmodulated  and   pulsed  signals 
in   the    range   of  85-9700    MHz, 
New,  with  fittings ^ ^ ^.$49,50 

TS-S73/IIP — Radar  range  calibrator,  port- 
able used  calibrating  pulse  radar  systems 
used  for  tracking  or  automatic  signal.  Range 
strobe  output.  Variable  from  100  yds.  to  200 
miles   ,„,.*,.,.,*«.«.,*«.„**«...*-....-..-—..-..-.....-*. -59 7, 50 

0S-8/U  Oscilloscope,  has  3'*  cathode  ray 
tube*  Compact  sweep  circuit  osc.  3  Hz  to 
50  KHz.  Weight  approx,  15  lbs.  ,_. $97,50 

Tektronic  511  Scope — Good  for  wide  range 
wave  shape  observance  , ., .$195t00 

UPM''4 — Precision  scope,  3'*  tube  type,  and 
can  be  triggered  internally  or  externally,  and 
can  be  delayed  by  either.  Has  high  voltage 
supply  but  needs  additional  voltages  for  oper- 
ation. Complete  with  tubes .-_.^.^_, „,$22.S0 


TELETYPE 

Model   14  reperf  with  sync  motor  less   base 
and   cover,   as  is  condition,   Each $19.95 

88    mH    coils,    potted   for   easy    mounting,    5 
for   ^ .,-.....*„*.„^ - -„ _.^-.„„,,.„  .$1.49 

Paper,  model   15,   carbon   type,    10  roHs  to 
a  case,  per  case >....**,. .,.„.. $9.95 

Paper,   model   14,    U/i6'\  40  rolls  to  case, 
$7.95  per  case^  or  2  cases  for  „ „...$!  5.00 

Special    Power   Supply   for   model    15    and 
model    19,    mfgd    by  Teletype,    Each   .„,$9,50 


Terms:  All  items  subject  to  prior  sale«  FOB 

our  worehouse^  Los  Angeles.  Calif.  25% 
deposit  with  COD  order.  Calif,  buyers  add 
4^o  sales  tax*  Minimum  order  SS.OO 


102 


73  MAGAZINE 


■i 


POWER  SUPPLIES 

RA^«2— U$Qd  with  SCR  522,  110  V  60  cy 
inpuf.  Can  easily  be  dd|Usfed  to  operate 
ARC-5,3.4  etc.   Each  ....„,„„.$  19.95 

TCS — 12  volt  dynamotors  assym.  4  transmit- 
ter &  receiver.  Completely  filtered,  can  also 
be  used  to  operate  SCR-52Z,  ARC-3,  4,  5  etc. 
New,    each    -««.« , „_^-^.._ ,$9*95 

Converter-Rotary  type — 12-24  volts  to  op* 

©rate  24  volt  equipment  without  any  internal 
changes  in  the  equipment*  Will  deliver  24 
volts   at  4  amps.    Each   .«_««„,«* ^ ^$9.95 

PE-125 — 12  volts.  15  amps  input.  Output  425 
volts  DC  at  200  ma.  Has  starting  relay,  fuses 
and  completely  filtered,   Each,  .*«$9.95 

24*Volt  generator  at  25  amps,  new  „„$8.95 

Laminated  core  for  275  watts  power  supply. 
Stack  2  for  375  watts.  (Q5T  Dec.  1964  for 
details),    Each   .. ^..^ ,.„ $1.95 

Power    Supply   for   BC'603    or    BC-683.    110 

RA^43  Power  Supply.  Input  I  fO  volts  60  cycle 
Output  MO  volts  525  watts,  in  excellent  con- 
dition. Weighs    165   lbs,   Each  ., $14,95 

RA-94  Power  Supply,  for  Super-Pro  receiver, 
New,   each  ^ . „ ,_. _.$! 4,95 


MANUALS 

ARC-27  transceiver  „i. ^ $7.50 

ARC-1    transceiver  „.... 4.95 

BC-604    &    603 2.50 

BC-6n    Walky-talky    ..„ 1.50 

SCR'625    Mine    Detector t,25 

GRC    RT-o6i    67,  68  ,,„. — „ 2.95 

PRC-6 1 .95 

Speciaf  Model   15 ^„  7.50 

BC-191    Trans.    _..  1.95 

5C-342    Rec.    „ 1.95 


CRYSTALS 

200   KHi  metal  holder .^$1.95 


200  KHx  241    holder 

9050  metal  crystal  used  for  marler 

10,000  metal  holder „. 

13,000  metal  holder . 

500  KHi  241    holder  

1000  KHz  metal  holder  „ 


[  T  wm  m  ¥  ■■         B 


■  ■  ■■  a^JiM^ifca  m  * 


1.25 
1.95 
1.95 
1.25 
,97 
2.95 


J.  J.  Glass  Electronics  Co 


1624  S.  Main  Sf. 

Los  Angeles,  California  90015 

Phone:  213.749-1179 


COMMAND  EQUIPMENT 

SPECIAL 

4'5.3     MHz    transmitters,     as     is.     Most    are 
complete   with   tubes,    Each    ...^ $1.95 

3-4  MHz  transmitters,  Each $9.95 

ARC-5/VHF  transmitters.    100-150   MHz,   new 
condition,  with  tubes,   Each ___$14.95 


3-6  MHz  receivers,  excint  cond,  Each  $12.95 
6-9  MHz  receivers,  good  cond.  Each  $9.95 

BC-459   ARC.5  modulators.    Each $5.95 

BC-442  Antenna  relay,  new  $2.25 


MISCELLANEOUS 

Acrylic   Spray:    Supplies   a    profecfive   cover 

for  equipment,  d  fag  rams,  maps^  meters,  etc. 
Brings  out  luster  and  makes  sprayed  area 
look   like   new.  Case  of   12   cans,   $3.95/co5e 

Stereo    Phones;    Mfgr,    by    Monarch,    New 

$9,95 

Dial   telephone   For  extension   or  2-way   use, 

&Q  ^  n  -     --,.     1 ' -•  •"T'''r"     ...  T       r        9 

TSC  Remote  speakers:  Ideal  for  tweeter, 
flat  to   16,000  cy  ___,__.__.--.. $4,95 

Geiger  Coiinter:  Compact  type,  uses  Gelger- 
Mueller  tube,  New  .„„-„„«— .,«-, $4,95 

2  Volt  Rechargeable  Battery:  New,  $2.49 
Counter:  for  use  with  computer  electronic 
counters  etc.  12  VDC  coil,  counts  0-9  in  large 
I  -inch    figures    ..„„-^.«, .,. _— $1  -95 

Styrene  Tubing:  48'*  corrugated  2"  diam- 
eter«  Can  be  used  to  cover  fluorescent  bulbs 
for  Indirect  lighting,  or  to  wind  coils,  or  an- 
tenna loading  or  ant.  mast.    5  tubes  ..„$2.49 

Navy  Beam  Filter:  1020  cy,  same  as  FU8 
New   .^^ ^«-« , each  $1.95 

Grey  Alumtnitm  boxes:  Beautifully  con- 
structed lined  with  sponge  rubber^  85/2"  square 
by  V/4"  thickj  newj  only  «,^«,.-^„.each  $1.95 


RM-52  Phone  Patch  Special;  Comes  com- 
plete  with    UTC837I9   transformer   $1.95 

RM-53  Phone  Patch  Special:  A  more  elab- 
orate unit  with  sensitive  4  ma  plate  relay. 
This  unit  can  be  used  for  phone  patch  as  is, 
without    any   changes ........^ ..... „.$2,95 

Technical  manual  for  above  __„„_._.. $0.4 9 


I 


Terms:  Aft  items  subject  to  prior  sole.  FOB 
our  warehouse,  Los  Angeles,  Colff,  25% 
deposit  with  COD  order.  Calif,  buyers  add 
4%  sales  tax.  Mintmum  order  $5.00 


JUNE  1967 


103 


mam^tm 


W©  have  immediate  customers  for  your  old  equipment  in  any  condition.  We'll 
pay  guaranteed  highest  price,  shipping,  insurance,  etc.  We'll  pay  in  24  hours, 
write  or  call  collect  for  our  high  offer.  P*S*  We'll  trade  or  swap  equipment  too. 


MILITARY  ELECTRONICS,  CORP 

DlViSlOH  OF  SPACE  ELECTRONICS  CO. 

4178  PARK  AVENUE     •     BRONX.  NEW  YORK  10475 

21 2-299-0300 

Please  rush  me  a  quote  oa   the  following  fcar   that  I   hove  to  sell: 


Nairi 
Add 


reis 
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e 
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NAVY  "TED"  TRANSMIT- 
TERS AN/URR-1 3.27.35 
etc.;  AN/URA-6.8,l7i 
AN/SPA^. 8. 9. 

A  N/GRC-3 ,4.5,6.7.8.9. 10. 

J 9,26.46;  RT-66,67.68.69» 
70.77;  AM-65/SR. 
T.368/UR.  PP-II2/GR. 
RT-I74/PRC.8,  R- 1 08,9/ 
GR.  RT-I7S/PRC.9. 
R-IIO/GR.  RT-I76/PRC- 
10,  T-I95/GR,  AN/PRC- 
25,  R-I25/GR,  T-2I7A, 
T.235/GR.  R-278B,  SB- 
22/PT.  MD-I29A/GRC- 
27,  AN/VRC-12.  etc. 

AN/TRC.24: 

T.302A,  AN-912.3 
R.417A,  AM-9I4,5,  PP- 
68 5 A  &  accessories. 

ANACC-3:AM-682.  TA- 

219 


COMMERCIAL  AIRCRAFT 
COMMUNICATIONS: 

Collins:  I7L-4.7.  SIX2. 
51 V3.  61 8S.  6I8T,  I8S-4. 
62 1  A3.  860E-2.  61 8M. 
51  R3.  578D.  578X.  479S- 
3.  479T-2:  ARC:  R.30A. 
R-38A.  R-34A.  RMlA. 
T.27A,  T-25C,  R.3IA. 


T-27A.  T-25C.  R-3IA, 
21 A  system,  lN-t2,l3.l4. 
Test  Sets:  H.|4,  H-I4A, 

INDICATORS:  ID-250J. 

ID-387.  ID.257,  ID-663, 
10-1103,  ID-637,  etc.;  all 
Collins,  Weston,  and 
A.R.C.  indicators  and 

control  units. 


TEST  EQUIPMENT 

SG-I2A/U 

AN/URM-25 

AN/URM-26 

SG-IA/ARN 

SG.2A/GRM 

AN/URM-BO 

SG-I3/ARN 

AN/URM-81 

AN/ARM.8 

AN/URM.32 

AN/ARM-25 

AN/ARM-68 

AN/URM-48 

AN/ARM-22 

ANyARM-66 

AN/USM-26 

AN/ARM-65 

SG-66A/ARM-5 

AN/URM-43 

AN/UPM.98 

AN/ARM-68 

MD-83A/ARM 

AN/UPM.99 

AN/USM.I6 


TS-723/U 

OS-8E/U 

TS-7S7 

TS-330 

AN/UPM.32 

TV-2C 

TS-62 1 

TV-7 

TS-7t0 

AN/URM-44 

TS-683 

TS-5I0A 

AN/URM-52 

AN/USM-44 

AN/TRM-3 

SG-24/TRM 

ME-30C/U 

AN/PSM.68 

AN/GPM-15 

TS.505D/U 

AN/PSM-48 

We  also  buy  all  H-P. 

Boonton,  ARC,  GR.  Bird, 

Measurments.  TEK.  etc. 

RECEIVERS:  AN/APR- f  3. 

14,  17;  R-388,  R-388A, 
R-390,  R-390A,  R-39I, 
R.392,  R-220,  R-389, 
R-1125.  R.I05l,Cy-253/ 
ALR.  5IJ-2.3.4,  AN/ 
URR-,  AN/FRR-,  etc. 

AIRCRAFT  EQUIPMENT: 

AN/ARC-27.33,34.38.44. 
45,52,54.58,73;  AN/ARN. 
14,21,54,56,59,65,67,52V, 


MILITARY  ELECTRONICS,  CORP. 


Division  of 


SPACE  ELECTRONICS 


4178  Park  Avenue.  Bronx.  New  York  10475  •   (212)  299-0300 


JUNE  1967 


'*TA8"   •  SILICOM   ONE   AMP   DIODES 

factory  TiSUd  &  GuMdnUed 


Piv/Rms 

50/35 
.05 


400/2S0 
J4 


IOIW/700 
.90 


Piv/Rmt 

100/71} 

.07 


Plv/Rnt^ 

200/ MO 

.10 


eoo/420 

,2i 


If 00/ 770 
,70 


80O  560 
,30 


1700    1 20P 

L2Q 


Piv/Rnii 

300/ 2 10 

.12 

900/630 
.40 


2400^68 
2.00 


*AU  Tesis  AC  Si  DC  Sc  Fttd  &  L&adf 


1700 
2400 


Piv 

Piv/ 


1200 
I6S0 


Rms 


® 


750   Ma. 

750   Ma. 


10  for  510 
6  for  SI  I 


Silicon    Power 

Diodes   Sttids  $L 

P.f.*^ 

D.  C. 

SOP  it 

tOOPiv 

200Piv 

300  Pi¥ 

Amps 

aSEins 

70Rins 

NORms 

aiORms 

3 

JO 

.15 

.22 

.33 

12 

.25 

.50 

.75 

.§0 

■•   18 

.20 

SO 

.75 

1.00 

45 

.00 

i.ao 

t.40 

1,90 

160 

L85     1 

2.ao 

3.50 

4.60 

240 

3.7S 

4.75 

7,75 

10.45 

D.  C. 

400Pl¥ 

fiOOPiv 

700PIV 

SOOPiv 

Amps 

200  R  mi 

4  20  B  mi 

490  R  mi 

SBORms 

3 

.40 

.50 

.eo 

.85 

t2 

1.20 

1.50 

1.75 

2.50 

•■    IS 

!.S0 

Query 

Query 

Query 

45 

2.25 

7JQ 

3.15 

4.00 

160 

5.75 

7,50 

Query 

Query 

240 

14.40  i 

19.80 

23.40 

Query 

5U4  Silleon  Tuba 
5R4  Silken  Tub« 
868A    Silienn    Tube 


..%2fSi,  3  for  I  5 
.$5®,  lftyr$  9 
$I4#.  2  for  S24 


2   RCA   2N408  &   2/ 1  N232fi   CM   BdS 
rN2326    Can    Un*iorrifir .5    far   |l 


SCR-SILICON -CONTROL      RECTIFIERSI 

PRV 
100 

200 
300 
400 

Untested    "SCR"    Up    to    25    Amps.    B/J2 
Gloss    Diodes    I N34,  48.   60.   84.  20   for  $1 


7A 

25A 

PRV 

7A 

J-^A 

Q 

Q 

SOO 

2.50 

3.75 

Q 

Q 

800 

3.25 

4.25 

LBO 

2.25 

700 

4.00 

5.00 

2.00 

2.90 

800 

4,75 

5.65 

MICA    MTG    KIT   T036,    T03   TOlO 

30g  friJ       ,  ,  .  .  .  i ....,,.-.,♦,...  4/ ? I 

ANODIZED    TO     INSULATOR     ...,.5/Sl 

ZENERS    I    Watt   8  to   20()V    $1    Each 

ZENEBS  10  Watt  G  to  150V.. $1.23  Each 
STABISTOR  up  to  Ten  Watt  .10  for  $1 
GLASS    DIODES   Equiv    IN34A,  20  for   $1 

WMnted  Test  Sets  (TS)  &  B^uip. 

•   TRANSISTORS  •  SCilS  *  ZENERS  III 
Full      Lead*      Factury     Tested      &.      GTDI 
PNPIflO  Watt    15  Amp   HiPwr  T036  Casel 
2N44L   442.    277.   278,    OS50I    Up   To 
.50   VCBQ    $I.25(SJ.    5    for    $5 
2N278,    443.    174,    Up   to   SOV    13(3).    2/|5 

ire   Buy!        We   Still        We    Trade! 

PNP  30  Wnlt/3A.   2NII5,    156.  23S.   242 
254.  255.  258,  257.  301,  392.40c#    3    tor   %[ 


PNP  2N670  3m}M  W    35c(a    . 

PNP  2NB7^/I  Walt    50e#     ^ 

PNP  25W    TO  2N538,  530*540    .. 

2NJ03H  6   $i»   2WI039    ...... 

PNP   T05  Si  anal  350  MW   25e^. 
NPN    T05   Sional    tf.    RF,    OSC 


5  for  SI 

4  for  SI 
.2  for  SI 
.4  tor  SI 

5  f©r  $! 

5    for    $1 
Finned   Heat  Sink  180  SQ".  $L50@,  4   S5 

Finned    Sink    Equlv.    500   SQ      2/$7 

SILICON    PNP   T05    «u    T0I8    PCKG 
2N327A.   332   lo  8,   474   to  9.    541    to  3, 
935  to  7  &    1276  to  9.  35c(^    .,.,,..4/$! 

Stnd   25c  f&r  Caiai&g 

OUeap^  .0OI(@^IOO0WVDC  I0c(^)«  20/S1 
Diuanii  2k  ,0044@>IOOOWVDC  ISctio),  IO/$l 
Diseap^  ,03#]000WVDC  iSe®.  lO/SI 
Di^eaps  .Oie2DaaWVDC  *Se@r  ...8/SJ 
DHcapii  .00t(5^3KVWDC  20c®  **.6/SI 
Dhcaps     .OOSaSKVWVDC    25^     ...-S/Sl 

Oiseaps    I30mmg  /  6KV  20c   ....C/SL 

6  or  12VAC  Minifan  &   Blade  $1 

T03   PIN    LUQS  for   B    A^    E    I5/$I 

TOP   Ui   I'AID   FOB   304TL  TIBES 


18    Prt"i%fl»    Diodes   to    100    Ptv 
UtCRO'MUSWITCH     3SA     AC 
211408    RCA    SHORT     LEADS, 


DC,     5/Sl 
5    for    $1 


Wanted  Transistors,  Zenflrs,   Diodes { 


Baflil   Pass   Filt«r9  60,   90,    ISO   cyi.,   3/$5 
'^SPERRY*^     Wattmtr    Meai.     LoPwr    BF 

Serf-Califa^50MuW    to    lOMW    ...110 

Synchro  Differentials  C7824d/JI5AC  80 

Cy  c  Jes    Less    Back    Plato    • , , ,  -S . . .-   t2 


Btndix  Auto  Syns    **AY"   Serli 


,2/$  I 


2.5MH  Piwoond  500 MA  Chok«  .....3/|1 
Knoll  Spin. Crank  8C34S  $1  tSL&h  .,3/ $2 
Mini  Fan  6  ur  12  VAC  |L50  ea€h..,,4/S5 

Beam    Indicator    Selsyp$    24VAC     2/57 

Teletype  XL  147   Feeler   Relay   Gage   SI 

Fuse    250MA/3AG    ....... .50/SL    30O/S2 

DON'T   C-WRITE  &  SEND    ORDER! 

Mini-Reetifier    FWB    25MA/II5VDC 
Output     3/Sl,    20/15 

THERMISTOR  VAR1ST0R   -  W.E, 

• • • ♦4/ I I 


I-  ^  ■«  *  *  • 


n 


I 


40A    and/or    41 A    ..., 
0171631     VarUtor    ...... 

DS7966    Varistor    . . $2    each,    8.15 

D 170396    HF    Pwr   MoaSp    .,..§2  ML.   8/i5 

rC   Bulb  Time  Del, .2/lL   15  S5 

38/0/20259  OB   MTR   Brfdf*  $2  «&..  3  $5 
Octal    Sockets    Ccrainic   &    Molded    ..20  $1 

Scf^pe    Sockets,    Assorted     .^.....,4S] 

304 TL  Of  829  Johnson  Socket  .....«,,.. Si 


1-177    Hickok   Type   Tube   Checker    ... 
OE    YYZ-I    Decade   Scaljpo    Counter 

Pirant     Vacuum    Gages  _.. 

*'ESC"    Var.    Pulse   Ton   Step    Delay 
WDrk    TD.    SuSEC/ZlOO    &    ,05    to    .5. 
AM-TIME   PROD   SOOcy   Fork  &   Amp 
-'VFC  '    Vibrator    Feeder   Control  led 

Typo    5 — (Shake    Table) ,  * , 

Black    Light    Lamos&UV    SyWania 

Osram  XB0450W^P  Lamp   .,.. 

GE    l90T3iCL-60V/a-|nfniR    Lamp 


«  w  . 


.$39 

Net* 
125 

,  $30 


.$75 
,S2 
SS5 

$10 


BC748  Bantam  I  watt  less  Coils  ....3/$2 
Welch   OuD-Seal    14026    Lg  Cap   HI  Vacuum 

140   Ltr&   M    &    MtF.    Mint   &    LN    SI50 

Consoliriatpd  Vac  C^^rp  PMCII5A  Dlff- 
sion  ^'lON'^  Pump,  Mint  «l  Like  New.  $90 
Hi  Vac   Valve  CVC#VCS2I,    Like   New  $60 

Temescal    VAC    Vntve,    New    ...$10 

Electronic    VAC    Deposition    JAR    less 
u l3ss    DOil   8      ID    ,,>......«,.*,, S5ii 

W.E.    #293    Spring    Relay   Tool    2/S1 

CD307A/6   ft    Ext  Cord    PL55    &,    JK26   M 

Carborundum    Fine   G"   Stone      , 2/Ji| 

5- way    Red    &    Black    Bindiny    Posts.    3/$ I 

WANTED   TUBES         ALL  TYPES 
Wo    Buy,    SeN    &   Trade    As    Well 


Line   Fil 

Weston 

Elapsed 

Variacs 

Variacs 

IMiniFan 

Untested 

Untested 

Urvtestad 

Untested 


tor   200A/230VAC,   $20   efl..   2/$30 
0- 130V AC    3''    Rd,    SG    eo,,    2/ $10 


Time  Meters  I15VAC/3"  Rd  $10 
0-l2DVAC/iOA  &  K&D.  LN  JiG 
0*I35VAC/7.5A    &    K&D    LN    $15 

6/l2VAC/60ey   &    Blade 

SCR   25AMP    ,,. 

SCR    7.5AMP    . 

35AM P   Silicon    Pwr  Studs  4/ 

I2AMP   Silicon   Pow   5tutt»   8/ 


. « . « 


.3 

.6/1 
.4/! 


Leece-Nev    I0OA/I2V3PH     Sil     Rect     .,$18 

250MFDe450WVDC/SSB       Etettro- 

]yti^  ^ ^ *  ,$3 

SOOMFb^'idoWVDG/SSB  "  'eieetro* 

lytic ♦•..$2   ta..   8/$lO 

.0I2©25KV  -'CD'*  Hy/ Capacitor  $4.  3  S3 
Vacuum  RF  '50M  MF/20KV.  S4  each.  3/$IO 
Mica   .OlMFD/eKV    RF/XMTG, 

Weston  ^45'0-5%/l50VOC  Lab  Meter  $27 

Wilfiox    F3&CW3   coifs    (set)     . . . .   $3 

WE  -150  LowFreu  Carrier  Col  If  ..S'Sl 
Pulse  XFMRS  l:til/W.E.  &  Others  7/$5 
WSTGHS/Scope    lOKV/ Pulse    & 

SPERRY    RF    tub   Seope    ..$35 

-AB  '    POTS  ASSTD   SDS  &  Shafts  20/$5 
Delay   Lines  ASSTD;£SC/.4  &. 

Insulation    Test '0-t 500V DC    nonD  ES    $30 
MTRS   AN    30,60/120/240/480    impi 

Relay      INTRLQK    Pulse/IISVDC 

^v    eft.       -  ..  a.. ......**^. »....-.  ♦.»**...»*#,..  3  *3 

Resistor   Bleeder   50K/I0OW   $1    «.,   8/$5 

Wnnted  Tubt«  AU  Tt/pes 

WE    BUY,    SELL   &    TRADE    AS    WELL! 

TERMS:  Money  B4ek 
G  u  xt  m  n  I  ee  [  Our  23rd 
Yfrar.  SS  Min  Order 
FOB,.  N.  Y.  C.  Add 
Sh«pptnu  Ctiargri. 
til  HJ  LIBERTY  ST.,  N.Y.C.  I0OU6  N,Y, 
PHONE    732-6245 


"TAB" 


Send  35f  F<>f  C^talo^ 


Silicon  200AMP  Power  Reetifler  Re- 
pi  aeea  90%  or  Gas  Station  Fast 
Charger  Selenum  *C.T./ Forced- Air 
Stacks.  Sealed  &  Non-ageing  1  BC200P 
or    BC2QaN    NEG.    Output, 

$16    each 2/S3(l 

With   AutO/KliKon    t25A   Breaker 


X  Formers   Alt    U5V'60Cy   Primary— 

2500V  ii^    ICMa  &   Fil  $2@, 3/$S 

tiaoVCT^   SDOMa.  6v-a  SA*  3V   (®  3A  & 
125V    Bias,   abt    I20OVDC    .,,,$ll@p  4/$l5 

2.5V  a     2A    $1^ -.3  for  $2 

6.3V®    I A   Sl.SOa ...4  for  $5 

20 VAC  &  TAPS  8,  12,   16,  20V  3>  4A   $2  a; 
32VCTMA    or    2XI6V^     I A    $3@ 
880V   Vet  (W   735 Ma  for  SSB  Si2#,  2/$22 
480   Vcto^^   40Ma   &  6-3^    l,5A    CSD   $1.50 

10  VctSi'    5A    &   7.5  Vet  fS>   SA $5 

6.3    Vct.@     1 5.5 A    i    6.SVet[^2A .,.$5 


**VOLT-TAB"     1000 

II5VAC  sett' 


Watt    Speed    Control 
.,.,... 2  for  $15 


Bandswltch    Cerajnie    500W    2P/6Pot    $3^ 

SHy-400Ma    Choke    S4^     ..,.,. 2/f5 

GHy-500Ma    S5® .2/$a 

a^OMId    a    450    Wv    Lectlytic  4/SSB    $3^ 

Cndsr  Oil    lOMfd  x  800V DC  $1^8 4/S3 

Cndsr  Oil  SMfd  @  1500V  $4a»r5  for  $10 
Line  Filter  200  Amp /1 30  VAC  $5,  5/S20 
DC     3 '  J "'     m eter  ' R D    800 M a     $4^® .     2/$7 


DC  2<  3^'  Meter  RD  100  Ma  $3#, 
DC  2 </3 "  M  eter  R  O  ' 30 V  D C  $3'®.  2 /S5 
DC  4"  Meter  RD  One  Ma/i«Q  $5®,  2/$9 
Socket  Ceramie  1625  Tube  ...3/$l.  8/$2 
Socket  Ceramic  866  Tube  ..,.4/$U  10/$2 
Siwket  Ceramic  4X150  Lokta!  ..4/$2 
XMTTG  Miea  Conrfsr  .006^  2.5 Kv  2/SI 
Mini -Rectifier  2SMa/l  I5VDC/FWB,  5  $1 
W.E.  Polar  Relay "255 A  S50,  New  2^S9 
W,E.  Socket  for  ;;2S5A  Relay $2.50 

RUSH  YOUR   ORDER   TODAY. 
QTYS   UMITED 

Torolds  BBMhy  New  Pcko  _..$I(HJ*  6 'S5 
200  KC  Frea  Std  XSals  $l.50{fi),  2  for  $2 
2  Side^cu  Printi?d  Ckt  Bd  New  9x12"  $1 
Klixon  5A  Reset  Ckt  Breaker  %Uw.  IO/$5 
2K  to  8K  Headsets  Good  Used  $3^®,  2/S5 
Finished    Piezo    Xtal    Blanks    .,25    for    $| 


SILICON    TUBE    REPLACEMENTS 

0Z4     UNIVERSAL $2 

5U4  1120  Rms/lGOOlnv  S2frJ.  3  tor  $5 
5R4  1900  Rms/280ninv  S5®.  2  tor  $3 
aee     5Kv/Rm?i-l0.4Kv     $10 


Lina   Filter  4.5A(^II5VAC    5   for  $1 

Line    Filter  5A(3)i25VAC    3   for  $1 

Boat   Filter  40O   M^^2«VDC    .....8  forjl 
Boat   Filter    Input  SAr© 30V DC    .    6  for  $f 
mmA     Xfmr    2.SV/10A/I0RV    InsI     ,....$2 
Balkntine    #300    AG/Lab    Mtr.    ...,..$45 
Choke  4Hy/0.5A/27Q    |30    4/1  jq 

H*sld    Stevens    Precision    Choppers    ,.,-S2 

Helipots    Multl    Ten-Turn  @     .. ,.. $5 

Helipot    Dials    ._ ,.,_.$4fS),    3/Sin 


866    C,T./2.5V/I0A     FILAMENT 
XFMR    10    Ky    Insltd   SPECIAL    $2 


"Bnininfl"    8"   Parallel    Rulee     $1 

PL259A    &    S0239  CO^AX  M4F  Pair^  3/$2 

Phone    Patch    Xfmrs   Asstd    **. *.3/$l 

FT243    Xtal    &     Holder,    surplus    ..,.4/$| 

Insltd    Binding    Posts    "EBY"    20 'SI 

Sun-CeJIs    Selenium    Asstd    ..6/$ I 

T036/  1 00 W     U  nte5ted    Transistors     . . 4  /$  I 

Tube   Clamps   Asstd 20  5  [ 

,01     Mica    fiOOWv    Ikv    test    ..._6    S^ 

.001    to  .008   Mica    1 200   WV/2.5KY 

t«st 4/n 


D,  C.  Power  Supply  Ii5V  60 
Cys.  Output  330:  Tap  185V  up 
ISO   Ma.   Cased.   5w 2 


to   800 

to 
tor  $9 


SELENIUM    F.W.   BRIDGE   RECTIFIERS 


DC 
AMP 


^1 


*A 


I8VAC  f  35 VAC  [72VAC   J^OVAC 
I4VDC    1?9V0C    S^VDC     fOOVPC 


$1,00  $r,9D       $3.85        $5.00 

1  I. SO  2.00         4.90  8,15 

2  2.15  3.00         6.25     i    I  MO 

3  2.90  4.00         8.60         13.45 
6             4.15  8.00        18,75        31.90 

10  8.10     I  i2JS       2fi.30        41,80 

12  7.75  14.90       30,95        43.45 

20  12.85  24.60  W  rrif  For 

24       I    15.00  29,45    R,^aifier  Caiahg 

WE     BUY!  SWAP    &    SELL 
TRANSISTORS.    DIODES.    ZENERS 


Send   25c   for   New   Catalog 
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*^*^'^pa5iH^!^i^^i9^^&^^ 


3ffWF^5^"*^ 


■.  ^^Ow-?vj*«wy>"i' 


:^.-i' 


iifflftw^fw^; 


:r:^j^  •-.■■=■ 


MOTOROLA  ISOmc  mobile 
transceivers  FMTRU5V,  with 
case,  control  head,  cables. 
Some  small  tubes  missing, 
dirty^  but  apparently  in  good 
cond.  Only  $29.00  ea. 

RCA  150  mc  Transistorized 
pocket  receivers  good  cond., 
complete  less  on  batt.  (RCA 
VS320)  $25.00  ea 


■'^ 


r.^-J^\v^/ :■»:■>■ 


'i::ii 


G.E.  PROGRESS  LINE,  30-54 
mc  6/12  volt  mobile  trans- 
ceivers. 60  watts  RF  output. 
Absolutely  mint  condition. 
These  were  removed  from 
service  in  Jan.  67  in  perfect 
operating  condition*  They 
are  complete  in  every  re- 
spect except  for  the  antenna. 
Narrow  Band.  FCC  type 
ET23A,  Now  on  47mc.  Tunes 
to  54mc  with  no  modifica- 
tions. Your  purchase  price  re- 
funded if  not  satisfied  for 
any  reason!  This  is  the  low- 
est price  anywhere. 

Single  freq.  trans,  & 
rec.  Only  $100*00 

*Two  freq.   trans.   & 

rec.  Add    $  10.00 

*Four  freq.   trans.  & 

rec.  Add    $  30.00 

^Limited  quctntitYi  gfi^d  2nd  d  3rd  choice 


1^: 


G.E.  450MC  6/ 

12v  mobile 
transceiver  20 
watts  output. 
Rec.  sens.,  less 
than  1  uv,  trans- 
mitter tunes  to  432.0  with  no 
modifications,  icvr  requires  2 
padders  in  osc.  section.  Com- 
plete with  all  ace,  guaranteed 
in  A-1  cond.       Only  $65-00  ea 


For  complete  list  of  FM  equipment  and  accessories,  send  large  sase. 

WE  WILL  PAY  CASH  OR  TRADE  FOR  FM  EQUIPMENT,  LATE 
MODEL  MILITARY  &  COMMERCIAL  COMMUNICATION 
EQUIPMENT,  AND  TEST  EQUIPMENT.  Motorola,  G,E.-RCVRS, 
R220,  R5200,  R389,  Also  any  facsimile  equipment,  parts,  ace. 
made  by  Electronic  Comm.  or  Stewart-Warner.  If  you  have 
equip,  to  sell  or  trade,  please  name  your  cash  or  trade  price. 

MIN.  order  $5.00  .25%  deposit  on  COD  orders.  Prices  subject  to  change 
without   notice.   Prices    cue   FOB    Trenton,   Mich.    Res«   add    4%.    Include 

postage  for  parcel  post  Items  onl^* 

NEWSOME  ELECTRONICS 


Hours:  by  appointment  only 

2670  Pinetree,  Trenton,  Michigan  48183 


Telephone  313-676-7460 


JUNE  f967 


f07 


RECEIVE  PICTURES  FROM  APT  WEATHER  SATELLITES 


ri^/^ii.' 
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Late  model  commercial  facsimile  transceivers.  The  finest  aYoilabl© 
on  the  surplus  market.  Commercial  units,  not  military.  Employs  elec- 
trolytic method,  which  is  the  type  of  reception  used  in  modern  AP  & 
UPI  machines,  replacing  the  older  photographic  equipment  These  ma- 
chines ore  like  new  and  in  periect  condition.  Ided  for  the  reception  of 
pictures  from  the  various  weather  satellites.  Pictures  received  from  the 

BERKLEY  ELECTRONIC 
COUNTER 

Freq.  range — 0-99,999  cps.  Time  base 
1/10  sec  &  1  sec.  We  have  about  a  dozen 
of  these.  All  are  clean  and  in  excellent 
operating  condition.  Only  $150,00  ea 


CAVITY,  silver 
plated  brass, 
brand  new,  lots 
of  uses*  For  two 
meters  &  up. 
2x12^':  $2.95  ea 


oul 


CARTER  e/12 
volt  Dyna- 
motor,    brand 

new-unused. 
is  400- vdc  at  400m a. 

$17.50  ea 
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satellites  ore  8  x  8.5  inches.  For  additional  infoimation  on  receiving  pic- 
tures from  the  Automatic  Picture  Taking  satellites,  see:  QST,  Nov,  65, 
p.  11.  CQ,  Sept.  66,  p.  44  Electronics  World,  March  67,  p.  23,  CQ,  Aug, 
66,  p,  25.  Electronics,  July  27,  1984  p.  81  &  99.  These  machines  will  send 
and  receive  pictures,  schematics,  etc-,  up  to  8*5  x  14".  They  can  be 
used  on  the  2  meter  band  and  up  without  any  additional  equipment  other 
than  your  AM  or  FM  receiver  and  xmtr.  When  transmittingr  it  provides 
a  monitor  copy  which  is  an  exact  reproduction  of  the  picture  being  trans- 
mitted. lOOFt  rolls  of  recording  paper  are  readily  available  at  a  cost  of 
less  than  2  cents  per  picture  1 


Drum  speed 
Subcorrier 
freq. 
Modulation 

White 

Input/output 

Recording 

paper  capacity 
Receiving  level 

Start/stop 


SPECIFICATIONS 

240  RPM  Received 


2400 

VSB— AM 
carrier 

26  DB  below 
black  level 
600  ohms  (Audio) 
100  ft 
continuous 
No  less  than 
—35  DBM 
AutomotiG 
(outo-stort) 


Horizontal  and 
Vertical 
resolution 
Phasing 
Receive  AGC 


85  Lines/ 
inch 


Bandwidth 
Carrier  freq» 
Black  signal  to 
noise  ratio 
Power  req. 


Automatic 
20DB 
Dynamic 
ranqe 

900-2700  cps 
2400  cps 
26DB  At 
receive  term. 
11 5 vac.  60 
cps 


Additional  inlormation  and  prices  available  on  request. 


TOROID  power 
transformers. 
(2)  in  mini-box. 
Wind  your  own 
primary.  Toriod 
dim:  2^/^,  OD  x 
VA  ID  X  V-i",  2 
stud  type  rect 
Brand  new, 

$2.95  ea 

COLLINS  R425B  UHF  receiver, 
on  420mc,  brand  new,  tmused! 

$60.00 


MOTOROLA  fully  transistor- 
ized ISOmc  pocket  transmit- 
ters,  y%  watt  output,  less  batt 

$25.00  e<z 


MEASUREMENTS  model  58 
field  strength  meter,  15  to  150- 
mc.  A-1  cond.  $95.00 


LAMPEIN  205  A  FM  modula- 
tion meter,  ser.  no.  2018.  Excel- 
lent cond.  $175.00 
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Face-Lifting  the 


Ralph  Steinberg  K6GKX 

110  Argonne  Avenuo 

Long   BMch,  CAltfornle  90803 


TS  34 1 AP  Oscilloscope 


The  TS  34/AP  Oscilloscope  is  one  of  tfie 
best  buys  on  the  surplus  market  today  but, 
due  to  its  World  War  II  vintage^  it  is  some- 
times by-passed  for  other  equipment.  When 
you  look  at*a  TS  34/AP  it  reminds  you  of 
tlie  old  kaleidiscopes  found  in  penny  arcades 
at  amusement  parks— the  kind  you  squint 
into  to  see  the  girlie  pictures.  The  TS  34/AP 
is  something  on  that  order  but  a  face  lifting 
will  make  it  look  like  a  million  dollars. 

This  oscilloscope  is  a  real  fine  instrument 
and  has  many  excellent  operating  character- 
istics. It's  hgbt  weight  and  small  size  make 
it  an  excellent  portable  or  fixed  station  scope. 
The  TS  34/AP  operates  from  110  volts  at  50 
to  1200  Hz  and  draws  90  watts.  The  sensi- 
tivity is  .1  to  100  volts  and  sine  waves  are 
observable    from    30    Hz    to    1    MHz. 

The  first  job  is  to  bring  the  2 API  tube  up 
forward.  This  simple  modification  makes 
better  viewing  of  the  catliode-ray  tube  from 
all  angles  so  you  don*t  have  to  squint  into 
the  scope  to  view  the  test  pattern.  Remove 
the  top  cover  of  the  cabinet  and  take  out 
the  long  black  Armco-iron  shield  over  the 
CRT,  Save  the  small  shield  which  is  inside 
the  long  one.  Next  measure  7%  inches  in 
from  the  socket  end  (rear)  and  cut  off  die 
shield  with  a  hack  saw.  This  short  shii  Id 
wall  be  used  when  the  tube  is  moved  to  the 
front. 

Next  we  work  on  the  front  end  of  the  top 
cover  to  prepare  it  for  insertion  of  the  2AP1 
tube.  The  eye-shade  or  hood  should  be  re- 
moved, leaving  an  oval  hole.  This  hole  must 
be  enlarged  to  take  a  roimd  meter  bezel,  2 
to  2^/4  inches  in  diameter,  I  used  a  meter 
bezel  which  I  found  in  tlie  junk  box.  Pre- 
pare a  new  sub-panel  7  x  3%  inches  which 
is  to  be  fitted  over  tlie  enlarged  hole.  Do-it- 
yourself  aluminum  was  used  here.  Cut  out 
the  hole  in  the  center  of  this  panel  for  the 
bezel;  fasten  panel  and  bezel  to  the  top 
cover. 

The  top  cover  needs  more  surgery^  so  cut 
out  a  hole  10  x  5  inches  right  in  the  center. 
Start  2%  inches  from  the  front  edge.  This 
hole  will  be  used  later  for  adjusting  the  in- 


stallation of  the  2 API  tube.  You  will  also 
need  it  to  replace  tubes.  Next  make  a  cover 
or  lid  to  fit  over  this  hole  using  do-it-yom- 
self  perforated  aluminum  and  fasten  it  with 
self -tapping  screws.  Allow  at  least  a  one  inch 
margin  around  this  lid  so  it  will  be  secure 
when  fastened  to  the  cover.  When  this  is 
finished,  paint  the  new  and  old  parts  of  the 
top  cover  with  a  spray-can. 

Our  next  job  is  to  move  the  2AP1  tube 
forward  by  lengthening  the  wires  going  to 
the  tube  sodcet  The  present  socket  will  be 
moved  forward  about  seven  inches.  Allow 
enough  wire  when  splicing  the  additional 
wire  to  the  original  leads.  To  get  an  idea  of 
the  length  of  the  required  splices,  place  the 
2AP1  temporarily  in  the  bezel  and  measure 
the  additional  wire  length  to  each  pin  of  the 
socket.  It  is  a  good  idea  to  lace  and  bind 
these  wires  together  when  spMcing  is  com- 
pleted. A  bracket  must  be  made  to  hold  the 
shield,  similar  to  tiie  original  bracket  at  the 
rear  of  the  chassis.  It  can  be  made  from  a 
small  piece  of  aluminum  sha^ied  Hke  the 
letter  Z.  It  is  then  fastened  to  the  screw 
jiist  in  front  of  tlie  6AG7.  Tliis  screw  and 
washer  hold  down  the  phenolic  tie  j)oint 
board-  The  bracket  should  have  a  nut  and 
screw  attached  to  it  so  that  the  little  fork 
on  the  rear  of  the  shield  fits  down  on  it  and 
holds  secure. 

Now  the  final  adjustment  of  the  face  lift- 
ing. Fasten  the  socket  into  the  Armco-iron 
shield.  Take  the  small  shield  and  insert  it 
inside  the  larger  one.  The  2AP1  tube  is  then 
pushed  down  through  the  shield  vintil  it  fits 
into  the  socket.  Then  the  tube  and  shields 
are  placed  through  the  bezel.  The  small  fork 
on  the  outer  shield  is  fastened  to  the  screw 
and  nut  on  the  bracket.  To  keep  tlie  tube 
rigid,  put  a  piece  of  rubber  around  the  edge 
of  the  2AP1  tube. 

If  you  have  followed  these  simple  instruc- 
tions you  will  have  a  scope  of  modern  design 
and  you  can  enjoy  the  capabilities  of  this 
$1^000  instrument— that's  what  the  govern' 
ment  paid  for  it 

K6CKX 
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Howard  S.  Pyle  W70E 
3434  74th  Avenue,  S.E. 
Mercer  Island,  Washington  98040 


I 


Climbing  the  Novice  Ladder 


Pari  Yd:  Judy  and  Joe  take  their  written  exams  and  re 
port  on  their  transmitter  hunt. 


By  tlie  followmg  Saturday  neither  FN  nor 
Larry  had  received  the  sheets  for  the  written 
portion  of  the  novice  exam  for  Judy  and  Joe 
from  FCC  but  the  two  youngsters  had  not 
wasted  any  time  during  the  week.  In  addi- 
Uon  to  cramming  for  the  exam  they  had 
made  the  rounds  of  the  local  ham  stores 
and  accumulated  some  ideas  for  their  trans- 
mitters. FN  had  accordingly  invited  them 
to  drop  out  and  discuss  what  they  had  founds 
so  early  that  afternoon  they  peddled  out  to 
his  shack, 

Judy  opened  the  discussion;  "Cramps, 
we  saw  quite  a  bit  of  some  prett>"  nice  gear 
down-town  but  those  we  think  we*d  like  to 
have  were  way  out  of  our  price  class,  Joe 
starts  working  at  the  supermarket  on  Satur- 
days right  after  school  opens  and  with  what 
he'll  make  tliere  and  what  he  has  saved 
from  his  paper  route,  he  figures  he  can 
go  about  $60  for  a  rig.  Me,  Tm  not  quite 
so  flush;  I  don^t  have  any  job  prospects 
except  occasional  baby-sitting  and  I  don't 
have  too  much  left  in  my  piggy  bank  .  -  . 
about  $20  is  all/'  Joe  then  cliimed  in  with 
"Wellj  Tm  ludcier  than  Judy  as  I  aheady 
had  a  receiver  and  didn't  have  to  buy  one; 
what  I  saved  there  can  go  on  the  transmitter. 
1  saw  a  couple  of  jobs  I'd  like  to  have  but 
they  re  a  bit  complicated  for  me.  Jim  Turner 
has  a  Viking  Ranger  for  $63.00  but  it's 
priced  that  low  because  the  modulation  sec- 
tion is  burned  out.  Larry  took  a  look  at  it 
with  me  and  said^  from  the  looks  of  it  quite 


a  bit  of  work  would  be  necessary  and  I'd 
have  to  buy  a  new  modulation  transformer 
and  maybe  both  tubes.  I'd  hke  to  have  phone 
after  I  get  my  General  tidc^  but  Larry 
advised  against  tackling  the  repairs  on  the 
Ranger;   what  you   thinks* 

*1  think  Larr>'  is  right,  Joe,  If  the  modula- 
tion section  is  gone  it's  very  possible  that 
you'll  find  more  trouble  in  the  rf  portion. 
Generally^  when  the  major  portion  of  a 
transmitter  goes  out,  it  cairies  other  things 
along  with  it  and  you  may  bite  off  quite 
a   frustrating   job   if   you   go   for   that   one. 


\^6S  A^  t^. 


Joe  consfders  a  Ranger  in  need  ef  repair.  *^Dad  .  «  . 
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A  Ranger  is  a  swell  little  job  when  it*s  oper- 
ating normally  but  if  it  has  been  abused, 
it  isn't  exactly  child's  play  to  restore  it;  I 
believe  I'd  forget  it  if  I  were  you.  What  was 
the  other  one  you  saw  Joef '  "Well,  it  was 
a  military  smi)lus  job  ...  a  TCS  with  an  AC 
power  supply  and  it  had  been  modified  and 
fixed  up  so  it  would  handle  20,  40  and  80 
OK  .  /.  no  15  tliough.  Jim  was  asking  $45 
for  it  which  Larry  says  is  a  good  price  but 
he  wasn't  too  keen  about  it.  The  modifica- 
tions weren't  too  well  done  and  the  power 
supply  was  a  home-brew  job  and  kinda 
sloppy  although  Jim  said  the  set-up  worked 
very  well;  he  tried  it  out  before  he  took 
it  in  on  a  trade,  I  might  be  getting  a  bag  of 
lemons  though  if  I  bought  it  off  the  shelf'. 
"Neither  the  Ranger  nor  the  TCS  sound 
like  very  good  bets  to  me  Joe,"  FN  replied, 
*1  tliink  you  can  do  better  than  that.  What 
about  a  new  kit  )ob?  You  ve  had  enougli 
electronic  building  in  school  so  that  you 
shouldn't  run  into  any  great  amount  of 
trouble  putting  one  together  and  then  you*d 
have  something  modern  and  new  so  you 
shouldn  t  experience  any  grief  ^  there.  Did 
you  look  over  the  kit  catalogs?"  "Yes,  FN, 
1  did'*  Joe  returned,  but  I  just  kinda  thumbed 
through  'em  .  .  .  didn't  really  come  up  with 
anytliing;  I  thought  Id  see  what  you  diought 
about  the  Ranger  or  the  TCS  first".  "All 
right,  Joe;  suppose  you  take  a  good  look 
at  what  Heath,  Knight,  Eico  and  others  have 
to  offer.  Read  tlie  dope  thoroughly  on  each 
one  and  drop  bacJc  in  a  few  days  and  we'll 
talk  about  it.  Now  Judy,  $20  isn't  going  to 
get  you  much  of  a  transmitter  although  if 
you  want  to,  you  can  get  a  time  payment 
deal  on  something  pretty  good/'  "No, 
Gramps,  my  little  income  is  too  unstable  to 
sign  up  for  something  maybe  I  couldn't  pay 
for*  I  don't  think  Dad  would  want  me  to 
either;  he'd  have  to  guarantee  it  you  know 
at  my  age"  she  lauglied,  "Joe  and  I  are 
going  to  die  club  with  Larry  tonight  though 
and  they're  going  to  have  an  auction;  maybe 
something  will  turn  up  there  for  both  of 
us  .  .  •  let's  wait  and  see  Joe,  OK?".  "Sure" 
said  Joe,  "another  day  or  two  won't  hurt  us 
and  I'd  rather  get  something  I  want  than 
take  a  chance".  "Good  idea  kids'*  FN  put 
in,  "sometimes  these  club  auctions  offer 
some  pretty  fair  pieces  of  gear  .  .  ,  it*s  worth 
a  try".  "OK  Cramps,  weTl  take  in  the  auc- 
tion and  111  let  you  know  tomorrow  how 
we  made  out.  Larry  said  he'd  pass  on  any- 
thing that  looked  good  before  we  w^it  for 


it**  and  with  those  parting  words,  Judy 
motmted  her  bike  and  led  off  \rith  Joe 
following  on  liis  Honda. 

The  following  day  Judy's  family  made 
the  trek  out  to  FN's  place  where  they  were 
joining  the  older  folks  for  Simday  dinner, 
Judy  immediately  cornered  FN  and  said 
somewhat  dubiously  but  with  obvious  excite- 
ment, "Do  you  know  Gramps,  there  was  only 
one  transmitter  offered  at  the  auction  and 
it  was  a  six  and  two  meter  transceiver;  nice 
looking  job  but  it  was  nothing  for  Joe  and 
me  to  start  our  novice  career  with;  it  went 
for  $85  to  the  highest  bidder  which  was 
out  of  our  class  anyway.  "Buf  and  Judy 
glowed  but  still  look^  a  bit  dubious,  "one 
of  the  hams  at  the  club  told  me  that  he 
just  got  the  latest  "Blue  Book"  Esting  of 
re-conditioned  equipment  from  World  Radio 
Labs  and  as  there  was  notliing  that  he 
wanted  this  time,  he  gave  it  to  me  as  it  had 
several  nice  little  transmitters  on  it  I 
brought  it  along  Gramps;  there's  one  that 
sounds  pretty  good  to  me  but  it's  $33.  Dad 
said  though  that  if  you  approved  it,  he  would 
give  me  tihe  other  $15  I'd  need,  for  a  birth- 
day present  ,  .  *  TU  be  17  Wednesday  you 
knowl"  "Let*s  have  a  look  Judy;  maybe 
you  Ve  hit  a  jack-pot;  WRL  generally  have 
a  pretty  good  assortment  and  you  can't  go 
wrong  dealing  with  them  ,  •  they're  good 
people*  Ah,  theres'  seven  transmitters  on  here; 
four  of  those  you  could  use  .  .  .  the  others' 
are  kinda  in  the  money;  which  one  were  you 
thinking  of?".  I  kinda  like  that  little  Viking 
Adventurer;  Larry  had  one  once  and  said 
it's  a  dandy  Httle  rig  and  an  FB  novice 
transmitter;  has  all  of  the  bands  and  is 
crystal  controlled  .  •  runs  about  50  watts, 
Larry  gave  me  a  catalog  sheet  on  it  and  I 
read  it  over  ,  .  here  it  is  •  ,  what  do  you 
think  of  it?"  "Judy,  maybe  you  have  hit 
a  jackpot  here-  As  I  remember^  those  little 
|obs  cost  about  $65  or  $70  as  an  unassembled 
kit  and  WRL  is  offering  it  completely  wired, 
reconditioned  and  tested  for  $35,  Not  bad 
<  •  .  not  bad  at  all.  Let  me  read  this  descrip- 
tion sheet  to  refresh  my  memory;  I  knew 
these  little  rigs  once  but  some  of  the  details 
escape  me  now,  Uh,  huh,  crystal  control  for 
your  novice  start  and  when  you  get  to  be 
a  General  you  can  build  or  buy  a  VFO  to 
plug  into  it;  fine,  Also>  if  you  want  to  take 
a  crack  at  radiophone,  a  simple  little  modu- 
lator is  not  hard  to  build  for  a  rig  of  this 
power*  The  circuit  is  conventional,  the  keying 
is  dean  and  it  has  band  switching  .  ,  .  no 
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plug-in  coils  to  monkey  wirfi.  Here's  some- 
thing too  that  1  bet  you  overlooked  on 
WRL's  listj  your  Dad  won't  have  to  put  up 
as  much  dough  as  he  thinks  •  •  you  get  a 
10%  discount  if  you  don't  offer  a  trade-in  to 
partly  pay  for  it;  costs  you  only  $31,50  that 
way!"  "Gee  Cramps,  I  did  miss  that  .  ,  it 
sounds  better  yet  .  •  M^hat  do  you  say?"  FN 
took  a  couple  of  deep  drags  on  his  pipe, 
removed  it  from  his  mouth  and  said,  **OK 
Judy;  111  give  you  a  green  light  on  that  one; 
don't  see  how  you  can  go  wrong,  I'd  move 
fast  lliougli  for  someone  may  snap  it  up 
if  you  delay*  If  WRL  pronounces  it  OK, 
thats'  good  enough  for  me  and  theyVe  not 
very  far  from  here  ,  *  just  over  in  Iowa  .  . 
so  your  parcel  post  cost  won  t  be  very  great. 
Let's  talk  to  your  Dad  now'*. 

Bubbling  over  with  excitement,  Judy 
shouted  to  her  Father,  "Wait  up  Dad;  weVe 
got  something  to  talk  to  you  about",  Tom 
Mansfield,  who  was  examining  a  new  colt 
ID  the  corral,  turned  and  smiled  as  he  saw 
Judy*s  eager  ap^i roach,  "I  know/'  he  said, 
"and  m  bet  it'll  cost  me  money",  **Remem- 
ber  Dad,  you  said  youd  pay  off  what  I 
needed  if  FN  said  I  should  get  that  traas- 
mitter.  Well  he  did  and  it's  not  going  to 
cost  you  so  much  either;  we  get  10%  off  as 
long  as  we  don't  have  anything  to  trade  in 
on  it".  Laughingly  Tom  turned  to  FN  and 
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w**v«  got  someffiing   to  talk  fo  you   about  .  .  ." 


The  neaf  fittle  re-con dffio nod  transmitter  which  Judy 
chose  for  her  Initial  station. 

said,  "I  knew  you'd  scheme  between  the 
two  of  you  to  take  me  to  the  cleaners  but 
I'm  a  man  0*  my  word  you  know.  You  think 
it's  OK  for  her  to  buy  tliis  little  transmitter 
then,  eh  FN?"  "Yes,  Tom",  liis  Dad  replied, 
"it's  a  good  little  rig  made  by  a  well-known 
and  reliable  manufacturer  and  offered  by 
an  equally  reliable  mail  order  firm.  Its 
really  a  good  buy  and  I'd  say  go  for  it,  "OK" 
replied  Tom,  "well  make  out  an  order  to- 
night Judy  and  I'll  mail  it  in  town  first  thing 
in  the  morning."  With  stars  in  her  eyes  Judy 
exclaimed,  "Well,  that  takes  care  of  mej  I 
beat  Joe  to  it  anyway  .  .  .  wonder  what 
he'll  come  up  with". 

The  morning  mail  brouglit  Judys  FCC 
examination  papers  to  FN  and  he  phoned 
to  let  her  know  that  he  had  received  them. 
Naturally  anxious  to  get  her  hcense  as  soon 
as  possible  Judy  asked,  "Cramps,  would  it 
be  OK  if  I  peddled  over  this  afternoon  and 
you  gave  me  the  exam?".  FN  chudded,  re- 
alizing her  eagerness  but  replied,  "I'm  sorry 
Judy  but  I've  got  a  man  coming  out  to  figure 
an  irrigation  deal  for  me  this  afternoon. 
I'll  be  free  in  the  morning  though  and  you'll 
be  fresher;  why  don't  you  come  out  then?" 
"OK  Cramps,  111  be  there  at  9  o'clock  .  . 
OK?".  FN  assured  her  that  it  was  and  tlien 
asked,  "Do  you  know  if  Larry  got  Joe's 
papers  this  morning  too?"  "Oh  yes"  replied 
Judy,  "I  nearly  forgot;  Joe  phoned  and  said 
Larry  called  him  and  said  he  had  his  papers 
now  but  he  is  going  to  examine  Joe  right 
at  home  this  evening;  Larry  works  week- 
days you  know  until  college  starts".  "Fine" 
said  FN,  "we'll  each  examine  om-  own  candi- 
dates separately  then;  you  be  out  here  in 
the  morning  and  I'll  put  you  through  the 
hurdles."  "OK  Cramps,  bye-bye  and  73'  " 
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*  SALE  * 

MODEL  400  AND  501 

TV  CAMERAS 


From  $125.00 


Eacti  monfh  wd  have  a  limited  quantity  of 
used  TV  cameras  which  we  make  available 
to  hams  at  greatly  reduced  prices^  Some  cam- 
eras were  used  as  demonstrators  by  our  sales- 
men^ others  like  our  Mode!  400  were  traded 
in  for  our  501-  A  few  are  back  from  being 
rented  out  on  special  temporary  surveillance 
jobs.  Soma  were  modified  slightly  to  fil  the 
particular  job  and  may  have  extra  holes  or 
vary  slightly  tn  appearance  from  the  photoi. 
All  have  been  checked  out  and  are  guaranteed 
for  90  days.  Complete  with  vidicon  and   lens, 

Mod«l  400  &al«  price  $125.00  FOB  Holiit 
Modtl  SOI  sale  pric^  $160.00  FOB  Hollis 

These  used  cameras  are  for  sale  to  radio  ama- 
teurs only.  Include  call  letters  with  your  order* 

DONT  DELAY.  ONLY  A  FEW  ARE  AVAILp 
ABLE  EACH  MONTH. 

For  specifications  on  the  501  tee  our  other  ad 
elsewhere  in  this  issue.  For  ipecifi cations  on 
the  400  tee   1965  issues  of  73, 


VANGUARD  LABS 

196-23  Jamaica  Av«. 
Horiit,  N.  Y.  11423 


and  Judy  hung  up. 

When  she  arrived  next  morning,  FN  told 
her  tliat  Joe  had  called  and  said  that  Larry 
had  examined  lum  tiiie  previous  evening.  Joe 
hadn  t  found  it  too  difficult  and  Larry  told 
him  that  while  he  could  not  give  }mn  an 
official  opinion  it  appeared  to  him  that  Joe 
had  made  the  required  percentage  nicely 
and  probably  with  some  to  spare;  the  xeal 
decision  vi^ould  come  from  FCC  of  comse,  Joe 
had  also  discussed  kits  with  FN  and  seemed 
to  have  more  or  less  settled  on  one  and 
would  be  out  the  next  day  to  talk  with 
him  about  it. 

FN,  complying  with  the  instructions  on 
the  examination  paper  envelope,  opened 
it  and  passed  the  contents  to  Judy,  asking 
her  first  to  read  the  envelope  instructions 
which  were  directed  to  the  applicant  and  to 
follow  them  to  the  letter.  After  doing  so, 
Judy  carefully  read  over  the  questions,  pon- 
dering a  few  of  them  with  fuirowed  brow 
and  then  carefully  marked  off  what  she 
considered  the  correct  answer  on  the  formal 
answer  sheet  supplied.  She  had  completed 
all  of  the  answers  in  little  more  than  half 
an  hour  while  FN  read  the  morning  paper 
and  smoked  his  faithful  briar.  Being  a  thor- 
ough-going youngster  J  Judy  carefully  went 
over  all  of  her  answers,  pausing  at  two  points 
to  do  a  bit  of  deep  thinking  and  then  care- 
fully and  completely  erasing  two  answers 
and  substituting  new  marks.  "There 
Cramps/'  she  finally  announced,  "that's  it; 
I  tliink  iVe  got  most  of  them  correct,  at 
least  according  to  the  way  I  understand  it; 
what  now?"  ^'That's  all  of  it  girl;  the  rest 
is  up  to  me  and  the  FCC.  I  have  to  sign 
die  statement  on  the  back^  stick  the  whole 
business  in  the  envelope  you  brought  with 
you  and  drop  it  into  the  post-office  when 
I  go  down  for  the  mail  this  evening.  From 
then  on  it*s  waiting  game  for  you*  You'U 
either  get  a  notice  of  failme  from  FCC  or 
a  brand-spankin'  new  Hcense  and  a  set  of 
call  letters.  Don't  be  in  a  dither  though  until 
you  get  word;  may  be  in  two  weeks,  maybe 
three,  possibly  six  or  eight.  The  FCC  is 
efficient  but  remember  they  have  lots  of 
other  divisions  besides  amateur  and  they 
are  far  from  overstaffed.  It  is  anybody's 
guess  when  you'll  get  the  word.  Don^t  try 
to  rush  'em  by  sending  an  inquiry;  youll 
more  than  likely  delay  rather  than  help, 
whatever  action  they  take.  Just  be  patient; 
FCC  has  just  recently  mechanized  dieir  li' 
cense  processing  which  should  speed  up  the 
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issues  but  you'll  not  be  a  licensed  operator 
until  you  get  that  all-important  little  card  in 
the  mail  Meanwhile,  you're  waiting  for  your 
transmitter  to  arrive  too  so  w^hy  don't  you 
just  go  play  with  your  dolls  or  maike  mud 
pies  or  whatever  you  girls  do  to  pass  time!" 
"Oh  Gramps,  "dolls  .  -  ,  mud-pies  .  •  •  what 
you  think  .  .  .  I'm  still  five  years  old?"  she 
laughed.  "Don*t  worry,  between  Dad  and 
Mom  theyll  dream  up  enough  chores  around 
home  to  keep  me  occupied.  What  do  you 
think  1  did  widi  the  exam  though?".  nVell 
Judy,"  FN  replied,  *1'11  give  it  the  once-over 
but  just  as  Larry  told  Joe,  there  can  be 
nothing  official  about  what  I  say  .  .  .  ^JL  I 
can  do  is  express  a  personal  opinion;  the 
FCC  will  give  you  the  answer  straight  across 
the  board;  just  a  minute  now".  FN  then 
carefully  ran  liis  eyes  down  tlie  question 
sheet  mentally  checking  each  answer  as  he 
went.  In  a  few  minute  he  said,  "I  m  going 
to  say  that  Tm  pretty  sure  you'll  make  it. 
There  were  a  couple  of  places  where  I 
think  you  could  have  done  a  bit  better  but 
to  me  it  appears  that  you  have  more  than 
an  adequate  number  of  correct  answers  to 
make  the  grade.  We'll  just  seal  it  up  now 
so  I  can  mail  it  this  evening  and  wash 
our  hands  of  the  whole  biz  till  the  magic 
word  arrives'*,  Judy  was  already  atingle  with 
hopeful  anticipation  as  she  mounted  her  bike 
and  peddled  swiftly  homeward- 

Tlie  next  morning  joe  appeared  at  FN*s 
place  ready  to  discuss  Iiis  thoughts  on  a 
transmitter.  He  lost  no  time  in  announcing, 
"FN,  I  think  I  ve  found  it.  The  more  I  studied 


".  .  .  What  do  you  think  about  it,  FN 7" 
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TUBES    FOR  CASH 

UNITY  ELECTRONICS 

107  Trumbull  St.,  ELIZABETHt  N.J.  201  -  FL  1-4200 


SPACE  AGE  KEYER 


Planar  eptf axial  infegrafed  cffcuifs  for  reft'* 

ability.  No  tubes — No  separaie  tranststors* 

Precision  feather-touch  key  built-in^ 

Fully  digital — Dot-dash  ratfo  olways  per* 

fech 

No   poforify  problems — Floating   contacts 

iwilch  -300'V  @  100-ma. 

Rugged  solid  consfruction— will  not  wollc. 
Send  QSL  or  postcard  for  free  brochure. 


BOX  455,  ESCONDIDO,  CAL.  92025 
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CAMP  ALBERT  BUTLER   tHVlTES 

HAM  RADIO  EHHUStASn  Of  ALL  AGES 

TO  TRY  FOR  YOUR 
GENERAL  CLASS  TICKET 

THIS  SUMMER  I  OUR  8th  SEASON 

NOVICES,  TECHNICIANS  AND  CJ/«rs 
ESPECIALLY  TAKE  NOTE 

Thii  oo-ed  Amateur  Radio  Camp,  Y.M.C.A,  owned  and  operated, 
can  iccommodate  60  campom*  There  Is  no  age  limit.  W«  have 
had  eampers  froni  7  throusfh  74  yeari  of  age.  It  ia  T«tT  helpful  if 
you  ean  ctJpj?  5wpm  or  bave  a  Novice  of  Tectmiclan  ticket,  but  It 
li  not  neceefiary.  TliHe  li  dlfldod  between  radio  classei  In  code 
and  Lheors"  and  the  usual  eatnp  ictlvttles,  such  as  BWimmlnff, 
arebory,  rlflery,  hiilng,  etc.  Gold  prlFlleges  are  Included  at  tbo 
beauUful  New  River  Country  Club  course. 

Entire  it«IF  consist!  of  lIccoitKi  hama  who  ar»  Initmrtori  In 
elodrirail  ragtnoertng  in  icuue  of  our  finest  i^llege«  and  unlrer- 
■Itlea.  Camp  of>eaa  Auguflt  ^  ^nd  doses  August  19,  TuUloo  of 
$175.00  includes  all  camp  e3Cp«Qt«t:  room*  meals,  notetiootot  text* 
booki,  and  ioauraiu^,  Seod  for  our  brochuce. 


C.   L.   Peters,   K4DNJ 
I    0#n#ral  Secretary 
I   Whin    Roth  Y.M.C.A..    EJkiii,    Norffa    Carolina 

I    Plcaae  tend  me   the   Booklei  and  Application  Blank  for  the 
Camp  Aib«rt  BuiJdt  Badlo  Seailon. 


ADDRESS    

CITY  .. 
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SPRING   DEMO  SPECIAL 

SAVE  $AV£  $AVE 

Drake    TBA    ..1489        Swan   250 

Dmke    El  A    . . ... ».  .t.?^0 

Drake     TX4     ,  .$:ao 

Swan  S50    .^....,,,*t340 

Oalaiy   MK2    ,, i340 

Qalaxr  3000   $38fl 


*  ^  *  *  *  f  t 


•  *•'*•« 


Ham/M    w/c 

D104    Mike 

HeUiiti  Towers 

40%   off  Hat 

Mo»ler    TA3$    ...«^.|100 


Sea   Bill   Ogg  WA9ftM0  ar  Dave  Clarke  WA9RFK 

EVANSVILLE  AMATEUR  RADIO  SUPPLY 

E,     Oiviiion    St«     (012^    422*4551 
Evan»viliip    Indiana  47717 


MACO  QUAD  —  FOR  iO-IS-lO 

Uvn  SHAKESPEARE  FlBERGLAS  WONDER- 
SHAFTS  Optimum  iptcing — .15  t>n  all  b«nd»— 
{!)  RS-S/U  c|wid  compl»U  —  »^?9.9S— WRITE 
FOR    FREE  BROCHURE 

Ma  CO  Pfodudi 

flS  G.  CamtlJ  Aft.,  Sprlft^fitld,  llMnoii 
9m  mir  p»T|qii«    tdj   In    A^riJ.    ||«r    sua    Jimc    IVlfl    T3'i. 


BABIO  TELETYPE  EQDIPHENT 

TELETi  PE  MODELS  28  ASR,  28  KSR,  28  LPR, 
28  LARP,  28  LXD,  28  LBXDl,  14,  IS,  19,  Page 
printers.  Perforators,  Reperforators,  Transmil* 
tcr-distributors,  Polar  RelaTS,  Collins  Receivers 
51J-3,  R-388,  51J-4,  R^390A*  Hamiivarluiid  SP- 
600JX.  Frequency  Shift  Converters, 

ALhTHOmCS-HOWAHD  CO. 
Box  19,  Boston,  Mass  02101  Tel:  617-742-0048 


the  catalogs  the  more  I  kept  coming  back 
to  the  little  Knight-Kit  T-60.  Lots  of  kits 
were  pretty  keen  deals  but  the  Knight-Kit 
seemed  to  hit  me  just  about  right,  Larry  says 
I  can't  go  wrong  on  that ,  .  <  what  you  think 
about  itF'  "Well  son,  Larry  is  right;  the 
T-60  is  a  neat  little  package  and  not  too 
difficult  to  put  together  and  get  on  the  air. 
You  know  of  course  that  it  also  has  modular 
tion  in  it  which  involves  a  bit  more  work 
6ian  just  a  straight  CW  kit  assembly  but  not 
at  all  beyond  you.  You'll  probably  want  to 
work  a  bit  of  phone  after  you  get  your 
General  license  so  youVe  that  much  ahead. 
About  all  you'U  need  to  add  when  you  get 
the  higher  grade  ticket  is  a  VFO  and  you 
can  pick  one  up  at  a  modest  cost  or  you 
can  build  one  if  youre  so  inclined.  Til  go 
along  with  you  on  the  T-60  and  Tm  sure 
you'll  find  it  a  dandy  little  rig.  Tm  sure 
you  won  t  have  any  trouble  putting  it  to- 
gether and  wiring  it  but  if  you  need  any 
help,  drag  it  out  here  and  we'll  both  get 
on  it".  *Thanks  FN/*  replied  Joe,  "but  you Ve 
already  done  a  lot  for  us  Idds  and  Larry 
has  offered  to  give  me  a  hand  if  I  need  it 
so  I  think  II  tackle  it  on  my  own  and  bring 
it  out  for  you  to  look  over  and  test  when 
I'm  through  with  it.  The  httle  thing  is  just 
within  my  budget  so  Tm  going  to  order  it 
from  Allied  tonight  as  long  as  you  ve  OK'd 
it.  It  only  has  to  come  from  Chicago  so  I 
should  have  it  in  a  week  or  less",  "OK  lad, 
go  ahead  and  buy  it;  I've  seen  and  tested 
quite  a  few  of  tliose  little  rigs  and  if  you 
do  a  reasonably  good  job  in  putting  it  to- 
gether and  follow  the  book  right  to  the  dot, 
you'll  have  yourself  a  nic^  piece  of  gear. 
Like  I  told  Judy,  I'd  like  both  you  kids  to 
let  me  know  two  things;  tell  me  when  you 
get  your  transmitters  and  let  me  know  when 
you  hear  from  FCC,  You  probably  will  both 
be  ready  to  go  on  the  air  by  the  time  yom- 
license  is  m  your  hands.  Larry  told  you  I 
suppose,  that  it  takes  more  than  a  few  days 
to  hear  from  FCC?"  ^TTeah,  FN;  waiting 
will  be  a  bit  rough  but  nothing  we  can  do 
about  it;  we'll  let  you  know  when  word 
from  FCC  and  our  transmitters  shows  up". 
So  saying,  Joe  hopped  his  Honda  and  took 
tjff,  stopping  at  Judys  on  his  way  home  to 
compare  examination  reactions.  As  tlieir 
session  lasted  aU  afternoon,  obviously  it  was 
not  entirely  concerned   wiLh   elertrunics! 

W70E 

Next  installment:   Judy  and  Joe  reach  the 
top  of  the  novice  ladder! 
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Ham  Public  Service 

and  Broadcast  Stations 


Ross  Shaldon 
3313  Avery  S.W, 
Hunfsville,   Alabama    35805 


In  any  major  to\Mi  there  is  certain  to  be  a 
broadcast  station  specializing  in  spot  news- 
Such  stations  have  both  phone  patch  and 
phone  recording  equipment.  They  welcome 
phoned-in    tips    and   recorded   news   stories. 

Here  in  Huntsville,  Alabama,  as  a  part  of 
the  Hunts viUe  Amateur  Radio  Clubs  program 
of  public  relations  and  public  service,  spot 
broadcasts  giving  hurricane  news  picked  up 
by  ham  radio  are  broadcast  regularly  during 
the  hurricane  season.  If  other  clubs  decide  to 
do  this,  here  are  some  tips: 

Care  should  be  taken  to  confine  broadcasts 
to  specific  hurricane  information,  omitting 
names  and  reports  of  damage,  injuries  and 
other  such  "scare"  items.  Such  items  are 
usually  exaggerated  and  often  completely 
false*  Leave  that  type  information  to  the 
news   gathering  agencies. 

Following  is  the  script  of  one  of  the 
broadcasts  made  here,  which  others  may  use 
as  a  guide; 

(BACKGROUND  MORSE  CODE  ON 
RECEIVER  LOUD  THEN  FADE) 

"This  is  Ross  Sheldon,  an  amateur  radio 
operator,  relaying  to  radio  station  WAAY  the 
latest  hurricane  Alma  information  as  received 
by  amateur  radio  from  amateurs  in  the 
Carribean  area, 

"The  amateurs  from  Puerto  Rico  to  the 
Canal  Zone  and  along  our  gulf  coast  report 
that  Hurricane  Alma  is  now  230  miles  SSW 
of  Ft.  Myers,  moving  at  16  miles  per  hour  in 
a  northerly  direction.  It  should  pass  abreast 
of  Ft  Myers,  moving  at  16  miles  per  hour  in 
given  as  to  when  or  where  it  wiU  strike  the 
central  gulf  coast. 

*%Vinds  at  the  center  are  110  mph  with 
gale  force  winds  spreading  out  250  miles  in 
all   directions. 

"Short\vave  listeners  wishing  to  hear  up- 
to-the-minute  information  on  the  hurricane 
should  tune  to  the  amateur  radio  hurricane 
net  now  in  operation  on  14,325  kHz  where 
tape  recorded  weather  bureau  reports  and 
other  hurricane  information  is  being  relayed 
to  isolated  areas  by  amateur  stations  en- 
gaged in  hurricane  duty, 

'This  is  amateur  radio  station  K4HKD  re- 


turmng  you  to  WAAY/ 

(BACKGROUND  CODE  UP  AND  OUT) 
Note  the  favorable  publicity  given  amateur 
radio  by  these  broadcasts  which  are  a  pubUc 
service  to  the  people  in  the  threatened  area 
and  to  relatives  and  property  owners  out- 
side the  area. 

To  get  information,  tune  to,  but  do  NOT 
transmit  on,  the  hurricane  net  frequencies- 
Relay  stations  wiU  repeat  weather  bulleti'ns 
several  times,  so  you  do  NOT  have  to  ask 
for  fills,  PLEASE  DO  NOT  TRANSMIT!! 
Note  the  stated  time  of  the  weather  bulletin. 
If  it  is  an  hour  old  and  the  hurricane  is 
traveling  20  mph,  the  center  is  obviously  20 
miles  farther  along.  Correct  for  this  ia  youi 
report  WARNING!  Do  NOT  forecast  tht 
eventual  route  the  hurricane  wiU  take.  Hurri- 
canes change  direction  quickly  and  unpre- 
dictably, hence  even  the  weather  bureau  will 
not  predict  the  complete  path.  Damage  suits 
from  those  claiming  the  wrong  forecast  lulled 
them  into  a  false  sense  of  security  are  pos- 
sible. Just  stick  to  the  facts  and  DON'T 
SPECULATE   OR  TRY  TO   INTERPRET, 

Lay  your  groundwork  in  advance  by  find- 
ing out  which  stations  will  accept  information 
by  amateur  radio.  (Showing  them  this  article 
might  be  a  good  idea.)  Ask  whetlier  they 
just  want  the  information,  or  wish  to  tape 
broadcasts  by  phone*  If  they  have  a  teletype 
which  gives  them  the  same  information  you 
hear  the  hams  passing  on  the  air  they  will  be 
interested  primarily  in  tlie  "color  ^  of  the  spot 
broadcast  from  a  ham,  pitas  whatever  addi- 
tional information  you  may  pick  up. 

Type  up  a  complete  broadcast^  leaving 
blanks  to  fill  in  with  the  changing  data  in 
pencil,  {distance  and  direction  from  what 
city,  wind  velocity,  direction  and  speed  of 
travel,  etc.)*  Read  it  aloud  at  least  twice  at 
newscast  speed  to  see  how  it  sounds  and 
times  before  calling  the  station  to  record  the 
tape.  The  shorter  the  tape,  the  better.  I  aim 
for  50  seconds  with  a  minimimi  of  30  and 
a  maximum  of  90  seconds. 

It*s  a  public  service— and  dam  good  public 
relations.  If  you  can  swing  it. 

.  -  -  K4HKD 
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THE  LM  FREQtfENCY  METEH  •  •  • 

AN  ITNUSUAL  VALUE.  Why  pay  more 
for  the  army's  version  (BC'221)  when 
this  will  do  the  same  tiling,  is  smaller,  and 
has  modulation  unit  built  in?  The  unit 
contains  an  accurate  two-frequency  osciUa- 
tor  which  covers  from  125  kHz  to  20  MHx 
or  more.  The  basic  frequencies  are  125- 
250  KHz  and  24  HMz,  Calibration  charts 
may  be  made  by  simple  interpolation  ac- 
cording to  instructions  we  will  send  you 
if  you  need  them.  Power  supply  require- 
ments are  broad:  fil.  12  or  24  volta,  BH- 
from  200  to  475  volts  according  to  internal 
taps.  Also  contains  two  internal  voltage 
regtJator  tubes.  Works  well  on  battery  or 
AC  power  supplies.  Let  us  pick  you  out 
a  unit  from  tlie  large  stock  .  •  -  the  sooner 
the  order  the  more  plush  the  unit.  Com- 
plete    with     universal     calibration     chart 


•  «'  « 


*  * 


•  •  *  *  » 


NOW  •  .  .  A  SCOPE  AND  RECEIVER 
COUPLED  FOR  THE  MOST  EXACT- 
ING  FREQUENCY    CALIBRATIONS! 

A  receiver  which  is  crystal  controlled  on 
2.5,  5,  10,  15  and  20  MHz  allows  instant 
selection  of  the  National  Bureau  of  Stand- 
ards station  WWV  on  the  optimum  fre- 
quency. Output  of  the  receiver  is  coupled 
to  a  scope  which  allows  a  local  crystal 
standard  to  be  set  not  just  to  "zero  beat", 
which  may  be  20  Hz  off,  but  to  *'zero 
pliase"  with  the  Bureau  of  Standards.  In 
addition  there  are  filters  for  the  one-second 
ticks,  440  Hz  standard,  600  Hz  standard 
or  voice  announcements.  Rack  mounted,  5 
inches  tall,  contains  speaker,  scope  con* 
trols,  receiver  controls,  Collins  filter,  AC 
power  supply  and  more.  Made  by  Specific 

Products,  model  WWVC    ,.$148.95 

ELY  AN  ARC-1  AT  THIS  LOW 
PRICE.  100  156  MIk,  easily  converted  for 
ham  use.  Lots  of  space  to  build  in  power 
supply.  Uses  heterodyne  exciter,  A  single 
crystal  or  VFO  times  both  transmitter  and 


m   *    * 


a    *   * 


•    4    • 


receiver    . , 

SAVE  YOURSELF  ABOUT  $2000  ON 
A  PRECISION  FREQUENCY  METER* 

The  Lavois  LA-6  meter  is  a  rugged  hetero- 
dyne-style unit  that  covers  from  100  to 
500  MHz  with  an  accuracy  of  0,001%  or 
better.  It  contains  a  very  accurate  crystal 
in  a  high  quality  oven  for  a  reference 
source.  Dial  read-out  is  a  new  style  tape 
dial.  Calibration  tables  and  instructions  are 


built  in.  Reference  frequency  is  4  MHz 
and  interpolation  frequency  is  166  to  340 
MHz;  modulation  frequency  is  800  Hz; 
RF  out  is  50  microvolts  or  more;  sensi- 
tivity in  the  receive  mode  is  10,000  micro- 
volts; power  refpiired  115/230  volts  @  50 
to  1000  Hz,  Has  full  complement  of  25 
tubes:  6X4W,  0A2,  0B2/  6BN6,  6BA6, 
5814,  12AT7,  6AU6,  6AH6,  6AQ5,  and  a 
CR28/U  crystal.  NOW  REDUCED  TO 
OUR  LOWEST  PRICE  EVER  ,.444500 
AN  ELECTRONIC  FAVORITE:  DU- 
MONT  340  SCOPE,  UniversaUy  popular, 
requires  115  V,  60  Hs^  100  Watts.  Tubes: 
2-6BK7A,  112AT7.  5-12  AU7,  112AX7, 
1-0A2,  1-1X2A,  l^SAQFU,  1-5Y3GT,  Fair- 
ly recent  design  and  manufacture  (about 
1955)   and  are  not  ^'orld  War  II  surplus 

$84.50 

UNIVERSALLY  POPULAR  TOP 
GRADE  SCOPE!  I  !  Tektronix  514D 
is  the  finest  available  for  thk  price  ran*ie! 
Contains  well  known  features  such  as  DC 
to  10  MHz  operation;  scope  picture  is  de- 
layed y^.  microsecond  so  that  the  start  of 
a  fast  pulse  may  be  viewed;  weU  calibrated 
as  only  Tektronix  scopes  are;  gain  may  be 
set  so  that  true  voltage  measurements  may 
be  made;  sweep  speed  is  widely  adjust- 
able; has  a  flat  faced  tube^  two  inputs^  in- 
ternal calibrator  and  so  on.  It  is  said  that 
this  unit  has  the  best  triggering  circuit 
of  any  Tektronix  ever  made.  Fine  for  any 
type  of  service  shop,  industry,  school   or 

home    lab    .$225,00 

TOP  QUALITY  SHORTWAVE  RE- 
CEIVER, UP  TO  DATE  DESIGN 
ARR-36  covers  high  frecpiency  bands, 
about  2  to  18  MHz,  with  frequency  syn- 
thesizing oscillator  control  and  digital  tun- 
ing systems;  uses  45  modem  subminiature 
tubes  which  are  easily  replaceable.  Weight 
about  100  lbs.  We  are  selling  at  this  low 
price  because  we  don't  have  a  manual  on 
this  piece  of  late  equipment*  Very  few  have 
ever  been  placed  on  the  market,  so  order 

now  while  they  last  , .  • , $295.00 

RCA  9  kHz  MECHANICAL  FILTER, 
FREQUENCY  300  kHz,  resonating  ca- 
pacity is  internal;  ripple  less  than  .9  dB; 
3  dB  points  8  to  9  kHz;  50  dB  points  17 
KHx;  coO  resistance  about  18  ohms.  Per- 
fect for  use  where  10  kHz  channels  arc 
used  such  as  CB  band.  Cuts  out  the  in- 
terference from  adjacent  channels  and 
crud  from  wide  selectivity  skirts,   ,..$5.95 


Stam petti  fielf-sdtlress&d  GnvBfone  brings  latest  LIST.  Oiir  Quaranrea;  If  yau  are  not  satisfied,  roiurn  tfie  GCjiiipmvnt 
within  10  d^s  In  it»  oNqiriai  eijnilltion,  unmoritflad,  and  roeeive  your  full  money  baek.  Simply  pay  onty  tha  shipiiing 
ctiaraei.  (What  «auld  be  more  fair  than  thai?)  Wet  buy  and  «eU  quality  surplus. 

THE  R.  &  C.  WILSON  COMPANY 

Box  393,  Uttlelon,  Colorado  80120  Phone  303-798-2629 
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Gus    Browning    W4BPD 
Cordovai   South   Carolina 


Gus: 


Part  24 


At  the  end  of  the  last  chapter  I  had  just 
entered  the  Unibii  of  South  Africa  from 
Bechuanilandj  one  of  the  most  desolate  spots 
I  have  ever  seen— or  at  least  the  portion  I 
saw.  At  least  the  good  roads  I  found  in 
South  Africa  made  the  rattley  old  bus  a  lot 
easier  to  ride  on  and  I  could  again  open  my 
mouth  without  fear  of  my  upper  plate  falling 
out,  and  this  was  good! 

We  stopped  at  the  little  Customs  House 
at  the  border  and  in  we  all  went^  me  and 
those  genuine  Africans  (I  was  the  only  Emo- 
13ean  on  the  bus^  and  I  did  look  sort  of  "out 
of  place")*  I  guess  I  had  even  soaked  up 
some  of  the  usual  "aroma"  that  the  Africans 
have.  I  noticed  that  the  Customs  Officials 
did  not  get  too  close  to  me  for  some  reason; 
I  guess  that  "aroma"  caused  it.  I  guess  he 
had  me  tagged  as  some  crazy  American^ 
poor  as  a  church  mouse,  riding  that  African 
bus  (he  had  me  tagged  right  too).  He 
must  have  figured  that  it  was  not  possible 
for  someone  hke  me  to  have  anything  of  real 
value  since  the  questions  he  asked  went 
somehing  hke  this;  where  were  you  borUj 
what  nationality  and  color  were  my  mother 
and  father,  (maybe  I  had  gotten  a  little 
suntan  by  this  time  making  me  look  some- 
what off -color  to  him)  5  did  I  have  any  fire 
arms,  any  ammunition^  any  transistor  radios, 
or  political  affiliations  and  with  whom?  He 
made  a  few  tick  marks  on  the  customs  forms 
and  said  sign  here— this  I  did  gladly. 
As  there  was  no  inspection  of  anything  on 
the  bus,  the  Africans  and  I  piled  back  on 
and  away  we  went  for  what  they  call  Jo-burg 
(Johannesburg  to  you  fellows) . 

I  was  met  by  ZS6IFj  Lamberth;  everything 
was  loaded  in  his  car,  and  away  we  went  for 
his  QTH.  I  headed  to  the  shower  to  change 
my  color  and  smell;  I  really  needed  that 
shower  and  when  I  emerged  from  it  I  felt 
like  a  changed  man.  Boy,  it  was  wonderful! 
We  went  to   Lamberth's   shack  to   the   rear 


of  his  garage.  Lamberth  is  a  Dutchman  who 
QSYed  to  ZS  land  some  years  ago;  I  think 
he  said  about  1955  or  so.  By  the  time  I 
arrived  he  had  changed  100%  from  being  a 
Dutchman  to  a  South  African* 

His  was  just  about  the  cleanest,  smoothest^ 
shckest  ham  shack  I  have  ever  seen.  Every- 
thing was  home  built  and  I  mean  beauti- 
fully built.  Everything  looked  as  if  it  was 
just  finished^  cleaned  up  and  polished  yes- 
terday—it might  have  been  too.  Lamberth 
was  one  of  those  typically  thorough  Dutch- 
men in  his  job  and  you  could  see  it  was 
finished  by  a  master  craftsman  right  down 
to  each  screw  being  tightened  up  so  the 
screw  slots  were  even  lined  up;  each  solder 
connection  was  one  of  the  wiped  jobs,  the 
kind  most  hams  don't  have  the  time  or  in- 
clination for  anymore.  His  keyer,  key  lever, 
etc-  were  all  home  constructed.  It  made  me 
glad  to  kno^v  that  there  are  fellows  in  the 
ham  world  who  still  go  to  all  the  pain  and 
strain  to  do  such  masterful  work  as  Lamberth 
had  done  there. 

We  sat  in  his  ham  shack  and  had  one  of 
those  fine  business  eye-ball  QSO's— the  kind 
any  of  you  fellows  would  like  to  have  with 
some  of  the  DX  stations  in  distant  parts 
of  the  world.  He  wanted  to  know  about  any 
number  of  W/K  DXers  he  had  heard  and 
been  working  all  these  years  and  all  about 
their  rigs.  He  wanted  to  know  the  type  of 
bottles,  plate  voltage,  and  current  they  used; 
also,  all  about  the  kinds  of  antennas  the  top 
boys  were  using  in  the  States.  Luckily, 
I  think  I  personally  knew  every  fellow 
he  asked  me  about  and  I  even  knew  some- 
thing about  many  of  their  rigs,  I  could 
never  be  sure  of  the  exact  plate  voltage 
or  curfent  they  ran;  most  of  them  did 
use  a  kilowatt  more  or  less  when  I  visited 
them,  but  at  that  time  nothing  rare  was 
coming  thiiough— you  might  say  the  going 
was  not  on  the  rough  side  at  that  moment 
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MESHNA  SURPLUS  BARGAINS 


REFLEX  CAMERA  American  mad«,  takes  IS  pics  127  film $1.^0 


GEIGEA   COUriTER  com|ilete  w/meterp    550   volt 
transistor  supply,  less  probe  tube,  #410..,.$4.00 


ANALOG  TIMER  w/sync  motor,  DC  motar,  8  hr.  input  to  lOK  output 
ifla  gear  train.  Mad9  by  Vender  RooL  #VR  ,...» „.*.,., .,.$1.50 


POLICE-FIRE  converters.  Kit  when  wtred  makes 
your  car  radio  into  short  wave  receiver.  High 
band  10  0-20  0  mc  or  low  band  2  5^100  tnc  Either 
kit  $S,00  or  both  kits $9.00 


FET  transistors  w/$pet  sheets.  "H"  channel  ftmc- 
tion  FET  „. , :„..$1.00  ea  6/$5,00 


240  AMP  SILICON  DIODES  100  PIV  , $5,00 


MtCROAMP  METER,  brand  new  100  micfoamps  GE.  #435  $1.50 


METER  w/tfiermoeoupTe  £  sun   cell  demonstrates  electricity  from 


COMPUTER  PC  Salvage  Boards    6/$1.00 


IC  INTEGRATED  CIRCUITS  TO^S^  flat  fiack  mih  special 

ibeet...... , , > ..*..*,.,$1.00  ea.  2  for  $1.75 


NI-CAD  battery  cell  K25  volt  6  amp  hoyrs 


$2.00 


POLAROID    FILTER,     demonstrate    polarizing    theories    2    sheets 
5i5  inch , $1,00 


BATTERS  CHARGER  kit,  3  amps  6  &  12  vott  output.  #207  $4.00 


FAIRCKtLD  CAMERA  F-56,  20  inch  focal  length.  In  trunk  w/fifm 
mag$r  csbfes,  viewfinder,  tk,  Manua]  or  electric.  Package  weighs 
150  lb$.,  OTS*  Gotf't  $2,500,00  fach.  „„ , $100,00 


POWER  SUPPLY  KIT  output  6-12-24 
volts  DC  6  amps  from  115  volt  house 
current.  Used  for  powering  surplus 
gear,  plating,  charging #340   12.00 


GUK   CAMERA,   standard   Air   Force  AN-6. 
XInt.  #447 ,„„. 


50  ft.    16   mm. 
„.. „.„.  $17.50 


MEMORY  FRAAAES^  wired  core  frames  from  com* 
puters,  xint  condition,  w/specs  ....„...„..„. 

ISO  core  $4.00  *  J,000  core  $10.00 

4096  cere  $13*50  *  8192  core  $15.00 


SNIPERSCOPE  M-3|  compiete,  operational^  less  battery^ 

Se«  In  dark  ,., „ ....l....... „ .„........».„ ,$225.00 


LENS   KtT,    t2   Enstman  Kodok  cells  with  experimenters 
sheet,   #222  ,, .,, ,... , $1,00 


RUSH  BUTTON  tuntr  assembly  from  Car  Hadios  w/osc.-^ 

Rf-Ant  coifs 2/$1.00 


REED   SWITCHES,  triggered   by   mognef  or  coll,  used   in 
burglar  alarms  ,.. ..,...„. 6/$  1,00 


SNOOPEflSCOPE  TUBE  see  m  dark,  late  model  603Z  w/spec 

Sheet    .,.,,......... $6.50 


SUN    CEIL,   make   eiectridty   from   the   sun,   jumbo   siie 
w/leads  &  ilieet ...;.. 75f 


FIRE  ALARM  HEAT  SENSOR,   any  setting  from  50  to  3flO  F.  Make 
your  own  alarm  system  for  fire  alert 75^  ea.     &/$3.0D 


EXPERIMENTERS  REtAY  package,  4 
relays  with  instructions  using  as  RF 
noise  gen.,  telephone  ring-blink  indi- 
cator, AC  buzzer. #418   l.OO 


The  abovfl  listjnfl  shows  only  a  few  of  the  hundreds  nf  bargains 
avAifahte  in  our  M  page  catatoQ  crammed  with  fantastk  &  unusual 
electronic  &.  optical  equipment  purchased  from  iiovt.  and  other 
sources.  We  have  a  most  unysuaf  &.  varied  stock  for  the  photo- bug, 
A  4k  0  lab>  amateur  radio,  etc. 

Ail  materiar  shipped  FOB  Lynn,  Mass,  (you  p^y  shlpplngh 
Minimum  order  f5.Q0 


JOHN  MESHNA  JR. 

19  ALLERTON  ST.  LYNN,  MASS.  01904 


29  VOLT  50  AMP  DC  REGULATED 

Operate  on  If5  voft  60  cycle  Input  with  output  of  Tf  volts 
DC  50  annps  filtered  and  regulated*  Solid  state  components 
with  standard  \9  inch  rack  panel  mounting.  Excellent 
condition.   Shipping   wgt.    175    lbs,    ««.w,»„,„ .,„ 57S.0D 


29  VOLTS  DC  35  AMPS  REGULATED 

Sanne  type    power  supply  as  above  with   lesser  output   of 

^  ^  ^^  I  I  i  j^iV  H^*  V'         «a  pHB.>.T"B  n  ■^v«*^>^pvw^«iv^wvpv-(>  «-■■■»  tm^"^^■^rm'w^■^    ■  ■  ■  ■  i   i  i  i     ii  ■  ii  ■  ii  ■■■■■■■■■  ii  i  ■  i  ■  ■.'^  Dv  i  \i^v 


16D0  VOLTS  DC  1.8  AMPS  REQUIATED 

Solid  state  circuitry.  115  volt  60  cycle  Input,  rack  panel 
mounting,  filtered  with  0.57o  rfpple.  Only  a  few  of  these 
on   hand.   Shipping  wgt.    175  lbs.   ._ „$75.M 


5  VOLT  FILAMENT  XFMR  12  KV  INSULATED 

Unused  government  surplus,  120  volt  60  cycle  Input  with 
2  Isolated  secondaries*  SA  volt  at  41  amps  and  5.1  volts 
at  US  an^ps.  Use  them  back  to  back  for  a  high  powered 

lino    Isolatmg    transformer,    .„._„___ ^$5,00 

4X250  TUBE,    used.   OK  ...^ ,  .$5.00 

4X250   SOCKET   w/ch!mney   &    plate   ring    .._„ „_$4.00 


One  only  ,  ,  .  COLLINS  KINEPLEX  RCVRAMTR  TE-202M 
&  TE-202E-i.  $200  takes  all. 

Don*t  have  any  fnfo  on  this  but  it's  racks  of  transTslorlxed 
equipment  &  with  power  sypplies.  If  you  know  what  It 
is   you    can    steal    it  for   ^ „ ,,.■■■■ 1200.00 


IfiM  WIRED  MEMORY  FRAMES 

Removed    from    high    priced    computors*    Exint    condition. 

4,000  core . ^ .^ $12.50 

8^000  core ^ , — ^w^tS.OO 

16.384  core  135  00 


LIGHT  ACTIVATED  SCR   (LASCR) 

Function  of  an  SCR  triggered  by  light  thru  the  glass 
window  top  of  the  TO- 1 6  unit.  Various  applications  in 
tape  readers,  character  recognition,  logic  circuitry,  relay 
replacement,  night  fighter  brain.  Offered  at  a  fraction  of 
list   price    p    .    .   only    small    quantity    available. 


25 

50 

75 

100 

150 


PIV 


$  .75 

200              PIV 

$2.30 

l.OO 

300 

2.70 

1.35 

400 

3.20 

1.60 

500 

4.00 

2.00 

Under   25   V 

.50 

Hbw  winttr  catalog  ho t- off -ttie- presto  We  kein  ne  mailing 
lists.  Send  2Sc  far  the  best  80  page  eataleg  we  have  aver 
[>r intact-    Mere   bargains  than    ever    before. 
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—so  |ust  one  kilowatt.  You  caa't  be  too 
sure  of  what  might  happen  to  the  voltage 
and  currents  later  on! 

Lamberth  and  I  sat  there  and  yakked 
away,  drinking  some  wonderful  Dutch  coffee 
his  wife  brought  in  to  us  every  now  and 
then.  Lamberth  still  had  some  of  that  Dutch 
accent  and  his  wife's  accent  was  very  strong. 
His  children  spoke  perfect  English  and  I 
think  all  of  them  spoke  the  native  language 
they  call  AfriJcans,  which  is  a  combination 
(I  think)  of  Dutch,  English,  Flemish  and 
maybe  even  a  few  other  European  tongues 
mixed  with  some  native  South  African  dia- 
lects. They  say  it's  a  very  difficult  languai^c 
to  learn.  I  don't  know  because  I  don't  tliink 
I  ever  learned  more  than  two  or  three  words 
of  this  complicated^  tongue-twisting  way  to 
speak* 

The  next  morning  we  went  out  in  his 
back  yard  and  looked  over  his  beam— I  think 
it  was  a  quad.  He  showed  me  the  moon 
bounce  dish  he  was  constructing— it  was  a 
real  beauty,  absolutely  perfectly  buHt.  I  hear 
now  tliat  Lamberth's  interest  is  moon-bounce 
or  tracking  satellites  and  other  UHF  activity; 
since  I  have  not  been  hearing  him  on  the 
bands,  I  suppose  this  may  be  true. 

Lamberth  and  his  wife  were  very  FB  hosts 
to  me.  Lambreth  drove  me  aromid  Jo-burg 
quite  a  bit,  showing  me  the  various  sights 
there.  One  of  the  oddest  things  to  be  seen 
are  tliose  huge  mountains  of  eartli  in  and 
around  Jo-burg.  We  stopped  beside  one  of 
them  and  I  got  out  of  the  car  to  look  at  it 
closely-  It  seemed  as  if  it  was  almost  as  hard 
as  cement— not  a  blade  of  grass  was  seen 
growing  on  these  hills,  I  asked  Lamberth  why 
this  was  and  he  told  me  the  chemical  process 
they  used  to  extract  the  gold  made  it  im- 
possible for  anything  to  grow, 

I  talked  to  a  ZS  station  a  few  years  after 
my  visit  there  and  he  told  me  that  some 
chemist  had  found  that  it  was  now  possible 
for  grass  to  be  grow^n  on  this  rock  by  some 
kind  of  treatment  to  the  soil.  I  think  he 
also  said  that  a  special  grass  seed  was  used 
to  seed  the  tops  of  some  of  these  mounds. 
He  told  me  that  someone  had  built  a  drive- 
in  theatre  on  top  of  one  of  them,  so  I 
I  guess  they  won't  be  absolutely  useless 
from  now  on. 

Lamberth  drove  me  out  to  spend  the  night 
with  Brian,  ZS6ANE  (America  North  East 
as  he  calls  it).  He  lived  all  they  way  across 
town  from  Lamberth.  Brian  is  a  young  mar- 
ried chap  with  one  Httle  girl  who  was  about 


3  years  old.  He  is  a  very  likeable  fellow  with 
a  wonderful  wife.  We  went  to  his  hamshack 
and  sat  up  quite  late  having  a  good  eyeball 
QSO;  there  were  even  Cokes  in  the  Fridge, 
which  made  the  stay  with  them  that  much 
better.  The  next  few  days  were  spent  visiting 
a  number  of  ZS6  fellows  and  seeing  their 
ham  shacks.  All  were  very  well  equipped  and 
had  good  antennas;  they  aU  seemed  to  be 
good  operators. 

Oh  yes,  Lamberth  asked  me  if  I  had 
declared  my  gear  to  Customs  when  I  had 
entered  the  country;  I  told  him  I  had  not. 
That's  when  he  said  that  it  was  going  to  be 
very  difficult  tiying  to  get  it  out  of  the 
country  when  I  was  ready  to  depart.  I  told 
him  I  had  never  had  any  trouble  getting 
things  out— getting  them  in  yes,  but  not 
getting  them  out.  He  said,  "Well,  you  have 
never  tried  getting  things  out  of  South 
Africa  yet/'  I  did  find  a  solution  to  this 
problem  later  on  but  that's  another  story 
and  will  be  dealt  with  in  full  at  the  point 
where  it  enters  the  story.  It  worked  out 
quite  well  in  the  end. 

I  lly  got  to  see  some  of  the  country 
around  Johannesburg,  spending  about  5  or 
6  days  there,  sort  of  biding  my  time  for  the 
departure  date  of  the  ship  to  Tristan,  Cough 
and  Bouvet  Island*  I  found  I  had  a  few  more 
days  to  spend  between  Jo-burg  and  Cape- 
town so  I  got  in  touch  with  Sid^  ZS4MG,  in 
Kroonstaid  (about  one-third  the  distance 
from  Jo-burg  to  Capetown).  I  gave  him  a 
DX  plione  call  and  made  arrangements  for 
him  to  meet  me  when  I  arrived  there  via 
the  train  from  Jo-burg. 

The  train  arrived  in  Kroonstaid  about 
1  AM  and  there  was  Sid  at  the  railway 
station  in  his  little  car— with  his  little  goatee 
and  all.  When  he  arrived  at  his  home  his 
very  sweet  wife  was  still  up— she  even  had 
a  big  supper  on  the  table  for  me.  X  could 
see  immediately  that  my  stay  with  them  was 
going  to  be  one  of  the  stops  where  I  could 
pull  off  my  shoes,  roll  up  my  pants,  and  dive 
into  the  Fridge  when  I  wanted  to- 

They  told  me  to  make  myself  at  home 
while  there  and  that*s  exactlv  what  I  did, 
every  minute  of  my  stay-  I  was  even  allowed 
to  operate  from  his  station— up  to  then  I 
had  not  done  very  much  operating  from  ZS 
land*  1  had  a  number  of  FB  rag  chews  with 
Gus  WatcherSj  as  some  of  them  called  them- 
selves. I  told  them  how  tlungs  were  pro- 
gressing towards  my  forthcoming  trip  to  the 
islands.    I    always    beHeve    in    keeping    the 
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fellows  back  home  weU  informed  so  they  can 
be  on  the  air  when  you  arrive  at  a  rare 
country, 

I  knew  all  about  some  of  the  fellows  tak- 
ing days  off  from  their  work  to  contact  me, 
I  knew  many  of  them  would  want  to  know 
which  day  they  should  play  sick.  I  had  even 
heard  of  one  of  them  flying  back  to  his 
home  in  Ohio  from  his  Texas  vacation  spot 
just  to  work  a  new  one.  There  is,  I  am 
told,  a  doctor  in  NYC  who  will  leave  his 
patient  on  the  examination  table  when  one 
of  the  fellows  gave  him  the  land-line  buzz 
that  I  was  on  the  air>  Bill  Eitel  of  Eimac 
told  me  that  so  many  of  his  crew  got  sick 
on  the  first  day  I  landed  at  some  spot  and 
got  going,  tliat  their  production  was  very 
drastically  cut!  Of  course^  I  think  he  was 
pulling  my  leg, 

I  can't  see  any  real  reason  why,  under 
normal  conditions,  a  fellow  can't  tell  you 
where  and  when  he  will  be  at  such  and 
such  a  spot,  provided  he  knows  when  it  wiU 
be.  You  go  on  a  DXpeditiou  to  work  as 
many  fellows  as  possible  and  this  is  one 
way  to  make  sure  you  get  plenty  of  callers 
when  you  get  going  from  a  *'gud  one". 
Sometimes  I  know  ifs  not  a  good  policy  to 
announge  too  far  in  advance  where  you  are 
planning  on  going;  there  is  the  possibility 
of  some  eager  beaver  beating  you  there  or 
maybe  getting  telegrams  or  air  niafl  letters 
to  London  to  stop  you.  Under  these  circum- 
stances it's  always  best  to  play  it  cool  and 
keep  your  mouth  shut.  I  learned  this  the 
hard  way  on  the  Chagos  trip.  This  miglit 
explain  why  Don  Miller  stays  real  quiet 
most  of  the  time  as  to  where  he  is  going 
or  planning  on  going; 

Sid  had  a  very  nice  peach  orchard  right 
in  his  back  yard,  the  peaches  were  about 
one  to  two  months  from  being  fully  ripe,  and 
that's  when  I  told  him  and  his  wife  I  most 
certainly  would  stop  by  and  see  them  on 
my  return  from  the  islands,  I  told  them 
about  my  being  from  the  part  of  the  USA 
where  peaches  and  watennelons  grew  the 
best  and  how  I  loved  to  wrap  my  lips 
around  peaches  and  wliipped  cream  (um 
tmim ) .  He  said  he  would  hold  a  few  treefuls 
just  for  me  to  eat  upon  my  return. 

I  sure  hated  to  leave  Kroonstaid  with  all 
diat  fine  home  cooking  and  the  real  friend- 
ship that  both  of  them  extended  to  me,  but 
1  kept  looking  at  the  (calendar  and  saw  "D" 
day  for  the  ships  departme  from  Capetown 
creeping  up  on  me. 
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Late  one  evening  I  boarded  the  train  for 
CapetowTi;  Sid  and  his  wife  and  daughter 
saw  me  off,  and  away  I  was  for  Capetown, 
A  really  smooth  ride  all  the  \\  ay  dowTi,  Those 
South  African  trains  are  very  plush  and 
smooth  riding  and  the  food  in  the  dining 
cars  is  very  good  and  reasonably  priced. 
The  cost  of  tlie  fare  was  reasonable  too. 
Arriving  in  the  vicinity  of  Capetown  at  sun- 
rise the  next  morning  I  could  see  that  it 
was  quite  hilly  around  the  country  and  city. 

Marge  and  Jack-ZSlRNf  and  ZSIOU- 
met  me  at  the  rail^vay  station-  They  had 
the  mayor  of  the  city  along  with  them,  and 
after  a  very  fine  \velcome,  they  insisted  we 
stop  at  a  cold  drink  bar  for  a  Coke  (it  took 
practically  no  convincing,  I  must  say).  As 
usual  when  we  sat  down  and  ordered  the 
driuks,  (we  all  ordered  Cokes)  I  told  the 
waitress  to  be  sure  to  bring  mine  in  the 
liotlle,  please-  She  said  OK,  and  as  is  usual, 
she  brought  it  to  me  in  a  glass, 

I  refused  the  drink  and  told  her  I  wanted 
it  in  the  bottle;  with  a  half  frown  she  tlitn 
brought  me  another,  tliis  time  in  the  bottIt\ 
The  mayor  said,  "There  is  no  difference," 
and  that's  when  I  said,  "Oli,  yes  there  is, 
I  am  a  connisseur  of  Cokes,  I  know  when 
they  are  best,"  He  and  Jack  and  Marge 
had  theirs  in  a  glass,  then  they  all  ordered 
another  Coke  in  the  bottle.  Right  there  in 
the  drink  bar  they  had  a  sip  and  smack 
test  of  Cokes— they  would  sip  a  little  from 
their  glass,  then  take  a  swig  from  the  bottle; 
after  a  Httle  of  this  testing  all  three  de- 
cided that  there  is  a  difference.  They  all 
said  it  was  much  better  directly  from  the 
bottle! 

If  I  did  nothing  else  in  South  Africa^  I 
converted  three  people  to  drinking  Cokes 
the  riglit  way— directly  from  the  bottle! 
After  this  little  episode  the  mayor  departed, 
I  guess  for  his  office,  and  Jack,  Marge  and 
I  departed  for  The  Strand  where  they  lived 
in  an  upstairs  apartment  overlooking  the 
beach,  Tlie  Si  rand  of  Capetown  is  a  beach - 
side  resort  area,  a  sort  of  holiday  spot, 
where  everyone  goes  on  the  week  ends  to 
swim,  fish,  golf,  etc.  Marge  works  in  a 
beauty  parlor  and  Jack  sells  insurance.  They 
are  not  in  the  wealthy  class  at  aU;  they 
are  regular  down  to  earth  kind  of  people 
and  their's  is  not  a  fancy  apailinent.  They 
hatl  held  a  bedroom  cspeciall>'  reserved  for 
ine,  and  their  X^'ridge  was  jutuincJ  full  of 
Cokes,  fresh  figs.  Cape  grapes,  cantelopes^ 
watermelons,  and  other  goodies. 
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They  took  me  into  the  ra^o  shack  (which 
is  not  unusual  you  know)  and  I  was  shown 
how  to  turn  on  the  rig,  turn  the  beam,  and 
they  said,  "Gus,  the  rig's  yours  as  long  as 
you  are  here  with  us.  Make  yourself  right 
at  home  and  sleep  as  late  as  you  wish.**  Af- 
ter a  good  many  hours  of  eye-baUing  they 
departed  for  bed,  leaving  me  in  the  shade. 
I  immediately  went  on  the  air,  getting  on 
14065,  my  DXpedition  frequency;  called  a 
CW  CQ  and  had  quite  a  ball  working  the 
boys  in  the  States,  telhng  them  that  Tristan 
da  Cunha  and  Gough  and  Bouvet  were  get- 
ting closer  and  closer  all  the  time, 

I  stayed  up  until  about  3  AM  having  my- 
self quite  a  ball  I  must  say,  I  dragged  my- 
self away  from  the  pile-up  tfiat  was  still 
calling  me  and  slept  until  10  AM  tlie  next 
morning.  When  I  got  up,  Marge  and  Jack 
had  left  a  note  on  the  rig,  so  I  would  be 
sure  to  see  it  I  suppose,  telling  me  to  go 
right  ahead  and  fix  my  own  breakfast;  they 
had  to  go  to  work.  This  was  really  making 
me  feel  right  at  home— they  had  turned  the 
whole  house  over  to  me  and  they  again 
said  I  could  use  the  rig  as  much  as  I  wanted 
to. 

I  had  a  very  leisurely  breakfast  of  coffee, 
cantelopes,  even  ate  a  big  shce  of  water- 
melon—for breakfast  Man,  this  was  like 
being  back  in  South  Carolina  eating  water- 
melon for  breakfast.  I  did  miss  my  grits 
and  sausage  and  eggs  and  Peggy's  cooking 
though, 

.    .    .    W4BPD 


VK7TR 

VK7TR,  Ray  Conrad  of  Hobart,  Tasmam*a, 
w  as  completely  burned  out  in  the  great  fire 
wliieh  recently  swept  the  South  Australian 
Island*  His  home  and  all  contents  including 
all  his  radio  gear,  QSL's  and  logs  were  com* 
pletely  destroyed.  Ray  and  his  XYL  escaped 
in  their  car  from  tlie  fire  which  descended  on 
their  home  at  75  mph.  If  those  to  whom 
VK7TR  owes  QSL's  will  send  new  cards  to 
his  old  QTH  or  to  VK7CK,  he  will  attempt  to 
QSL  from  memory.  Ray  and  his  XYL  are 
leaving  April  22  for  an  extended  trip  stateside 
via  England,  He  expects  to  hit  New  England 
and  Pennsylvania  after  August  20.  then  on 
west  across  the  USA  and  back  home.  Don't 
be  surprised  to  hear  his  melodious  accent 
from  G3LSF,  WIRCR  and  W3CES  and 
others. 
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8- WATT   KIT    (12*   tube)    $4,50  Tpii, 


NT-e  WILLARD 
6-VOLT  STORAGE 
BATTERY 
Rated    2.4    amp.    hr. 
Ap  pr  01.     d  1  m  ens  ions : 
3^*  L    I   1%'  w.   1 
2^'    h.    Weight:     1 
lb.      3     oz.      (i^lQilic 
case)    Dry-ehinrfd. 

$2.m 


POTTER  Sl   8RUIIFIELD    RELAY 

§•000  ohm  11/3  6' 
dla.  1  1  11/16' 
lonf.  Apiprox.  welghl 
1  or.  Hermetic  ally 
lealed.     Standard    7*  pin    miniature    bate. 

S2.00 


MINOR  SWITCH 

lO-iHJsUlQD,  3-po1e  with 
stopr^r  coil  and  reaet  cotl 
0-12  volts  D.C*  off -norm  a  I 
non-bridgine  v  I  tier  ap- 
proi.  dlmenslong:  4^  lonff 
X  4^*.  high  X  1%'  wide. 
welEht:   1   Ih.  S9.S5 


OIL  CAPACITORS 
1   nrd.    25.000    V,    DC    Westlnghouse   In* 
terteen   Type   FP   Style    1313854. 

$39*95  each 
10  or  more,  $35.00  each. 

GENERAL    ELECTRIC   FULL   WAVE 
BRIDGE    GERMANIUM    RECTIFIER 

input  117  volt  AC,  OUt< 
put  115  Tolt  DC  at  10 
auiperes  approximate  di- 
mensions: 4%*  x  ^%'  X 
7%*  long  weight:  3*^ 
lbs. 
PRICE     $9.95  each 

T£ST  SCOPE— SYNCH  ROSCOPE— 
FUtSE  ANALYZER 

ID-50/APA-1I.    Late 

pro  du  ct  Ion .  Mod  u  t  ar 
subassembly  construc- 
tion* Video  amplifier 
is  flat  to  4  mc. 
3BPI  t>re$cntatlon. 
Test -scope  asiwtoot! 
25-20.000  f!y.  Has  all 
normal  tesi«ico0e 
controls.  As  lynehfo- 
a€op«  and  pulde  mti^lyteT^  atcepts  pft^lttf^ 
QC  ni^allve  pulses.  Tldco  delay  elrruit 
pertnil.'i  leading  edge  of  puJse  to  he  seen, 
Callhrated'dtaL  horizontal  shift  men.;nres 
puUe  duratluxis  from  0.5  to  100  mlcroKec* 
ondB.  Slneware -oscillator  calibrator  meas'^ 
tires  recurrence  rates  from  200  to  6000 
pps  accurate  within  0.4%.  Built-in  power 
supply  reniilrej  115t;  400  cy,  IM  waits. 
External  60  ey  power  supply  may  b&  matde 
to  furnish  plus  350  and^^lSOO  .Tdc  and 
fi.3  vac.  In  ejtrellGnt  condition,  with  all 
19  iuhv.s,  scliemsiHc  ^vlth  parts  vnliiois, 
parts- local  Ion  pictures,  operating  Iniitruc- 
ttons,  tJieory  explanation,  and  malnLenance 
charts.  Shipping  vreight  60  Iba*  Used, 
good.  Price  each  $19.50 


X-BANO   POWER   LEVEL  TEST  SET, 

TS-3G/AP 

Brand  ncvf^  In  original 
nf^cklfig.  has  accessories. 
Measures  10  to  30  dbm. 
$700-9500    mc, 

114,95 


SAVE  UP  TO  90% 


RG  58A  COAX  CABLE 
52  OHM*    100   fL  lengths   ,..,,..*  ..$3.95 

NICKEL  GADIUM  BATTERY 
L2  VOLTS 
Bechar£cabi«  thousands  of  times. 
Alkaline  storage  battery  sin- 
tered-plate,  FUt  volt  age  curve 
tlurtn^  dUchargt.  Will  bald 
charge  for  long  period  of  time. 
High  dlseharpe  rate  up  to 
50  amps.  Bti  Hiproof,  may  be 
used  in  any  position^  ApproK. 
6*ampcre*hour  capnclty,  Dimen- 
sions: 0*  high*  2*  wide;  W' 
thick.  Approx*  wt.  6  oz.  Uses 
hyUroJtltio     (30%     Ktccirolit^j 

$1.95 

B-OAY  AIRCRAFT  CLOCK 

24-hr.  dial  und  cItII  time 
Indicator.  Conter  sweep  sec- 
i)ml  bond*  luminous  figures 
and  hands  on  blaclc  face. 
Case  is  made  of  black  pla&* 
tic  3^'  mounting*  Manu- 
factured by  Waltham  Waich  Co. 

$20.35  Postpaid 


2%'%^%".  Wt.  3U  pounds. 
POWER  TRANSFORMER 
Output:  12.  21,  2$  TolU. 
Input:  100  Tolts.  60  cjcles. 
single-phase.  Win  handle 
2%  amps.  Steel  case  is 
Jiermetlcallj    iealed,     3%'s 

S2.95 


potassium 


0  I H 


ECT-READING   MAGNETIC 
COMPASS 

Full-floating  card,  com  pen - 
sating  magnets,  and  dial  light 
avail.  In  6-  ot  12-?.  bulb. 
Luminous  dial.  Mgfd.  by 
Bendlx-Floneer,  3H*  3C  3%' 
3c  3!-^',  1%  lbs. 
S3.SQ  postpaid. 


TCS  DYNAMOTORS 
13  volt  D,C-   Input.  0.0  amps;  output  440 
volt  P*C*  at  200  ma  new   ,,.. $7.95 

12  volt  D.C.  input,  3.0  amps;  output  255 
volt  D.C.  at  100  nm  ncsv $2.93  each 


RADIO  COMPASS   RECEIVER 

B5MHNT    Frequoncy     100     to     1750    "EC 

Price Si7.5f^ 

E5A/AnNT    Price     ..,,,,,...4 $27.50 

Loop  LP:il  LM  Price   $12.50 

Control  Box  C1/ATIN7  Prlco  .....  |  7,50 
Indicator   181 A  Price    ,,*«. $  4.05 

BC6S3  FM  RECEIVER,  27*30  MC  con- 
tinuous tuning  and  10  preiet  push-button 
channel  selector  with  feniltive  squelch 
and  ralumo  controli  2  watt  output  m 
self-contained    ipeaker;    uied,    good    con* 


D:srJ4  dyeamotor  for  12  ToU  DC  <- 
of   the  above   receiver 


T     <i      -i      ■■ 


itiim 
$3.95 


R/C  SERVO  MOTOR  DRIVE 

ACTUATOR 

Omtain^  2-0  to  It 
permanent  magnet 
motoci.  Current  con  - 
!iuinption  approx.  100 
MA,  2-6  fOlt  DFDT 
Batiys.  Many  gBars. 
Unit  completely  en- 
closed in  aluminum 
housing     ,.*«,«.S4,00 

ARC  RADIO    EQUIPMENT 

ARC  receiver  #R13B: 
VlltV  lOS-135  mc  $19.95 
ATtr.  receiver,  KIOA/ 
A  lie    G2O-1500    KC 

ARC  transmitter  T3GeA: 
2S     volt     BC.      lfiO'132 

B-lOA   eonvencr   $24,95 
D'lOA     2S\rDC     dyna  motor    used    w/ahove 

»e«lver      . . . , , . ,  ^ $5.00 

Controls:     C-IB.     C-2^,     0*37     and     C0S4. 

CV-265/AlU*f*30A.  Oiprerttr  •••-.,$29.50 
E-13B/ABN'30  Baefc  ,,,,,*.,,*,,  7.50 
A-13A   Antamia    •.•«•**•«•  «^t««.,4  35.00 


TS-102/AP  RANGE  CALIBRATOR 
Thit*  cry^Lai  ctmirijlled 
pul<e  generator  protiuces 
a  ^qtmn^'iopped,  5U  volt 
.Hinchronizing  pulie  of  -I* 
MiU^ro^ecnnd-*  at  a  prf  of 
400,  800,  1600  or  2000 
cp.s.  and  it  triangular 
market  pube  of  0.4  microseconds  duration 
at  a  prf  correspond tng  to  a  pulse-echo 
distance  of  l&OO  ft,  Tbe  phase  between 
the  marker  and  sync,  pulses  is  continuous- 
ly variablu  from  ^^11^0  to  +1S0  degrees. 
PRICE ..$12.50    each 


TYPE  AN/ARN-6 
RADIO  COMPASS 

:iluoelTer       R/lOl/AHNN-O, 
100-1750    kc.     in    4    bands. 
Kxcollont  condition. 
Price  $34. 50 

Loop      AS13-B.       Eiceltent 
Condition.    Price  $27.50 

Indicator  IDJJIB/AKN-O 

Excellent    Coaditlon. 
Price     *  *  *  * » ♦  *  +  i  *  r     ^  H.73 
Mounts  ^IT-£73  ot  |LiT-2r4  Excellent  Con- 

dlilon.   Price  Ea ,.  $15.00 

Conirgl  Bom  C-HOA.   Price   ,..,,.   $20.00 

MANUAL 

Handbook  of  operating  instructions,  gen- 
eral Installation  adjustment  plus  5  pages 
of   di^igrzims    and   Schematics,   Price   $  3.50 


230-WATT 

SOLDERINa 

IRON 


Mfg.  VASCO.  110-Tolt  AC,  60-cyde. 
>lTiKie -phase.  U.L.-approFed.  Brand  new 
$S.9i  tneludirig  stand. 


O 


12  FT,  TELEPHONE 

STRETCH   CORD 

Z    conductor    wire    with    JK-^3 
and    a    U31/GT    plug. 


RT^82/APX-6  TRANSCEIVER 

Kosy  to  convert  to  1215  Mc  Ham  Station. 
Good  Condition.  Less  Tubes $9.95 

U.  S.   NAVY 
145-DAY  TIMER 

This  unit  was  used 
by  tiie  Ka^y  lo  acti- 
vate and  dc -activate 
mines  at  sea«  Haa  a 
setting  from  I  to  H5 
days, 

TJnit  contains  a  12 
Tolt  D.C.  permanent 
magnet  motor,  preel- 
ston  clock  moTemerit. 
switches,  approxi- 
mately 30  brass  pre- 
cision gears;  enelcneil 

in    a    metal   cas*    with   Inspection   window. 

Approximate     dimensions:     3^*     dla,»     4^ 

long.   Unused  condition. 

Cost  Government  hundreds  of  dollars^  Our 

price:    $3.35  each,   postpaid, 

POWERSTAT  TYPE  20 
Input  120  volt  AC,  50/60 
cycle  output  rtinee  0-140 
Tolia    ACj    2  amperes.  7  or 

POWERSTAT  TYPE   IIG 

Input   120   ?oIts,   SO/60  cycle  output  ranno 

0-140    I'olts   ACjr   7.5   amperes. 

PRICE      ...*.**..*. ._....$!  6.95  each 


COAK  CABLE   RGSOA/U 
50    fL    roll    complete    with    coax 
PRICE    ,.*,.>..-.**...  $2.49  oa. 


Ait   prices  FOB   P^radena  unless 
GlhtrwisB  noted,  Nq  COD'i, 


C&H  SAIESCO. 

2i7^  C.  Colorado  St.,  Pasadena,  Calif. 
Murray  1  7393 
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MORE  TALK  POWER 

WITHOUT  DlSTORTiOH 


Letters 


SPEECH  COMPRESSOR  CSPII 

A    New    and    novel    design    provides    instan- 
taneous peak   limiting   with   no  distortion-  The 
unit  instdlls  In  microphone  leads  and  provides 
an    effective    average    power   gain    of    10   dB 
relative    to    the    peak    output.    Its    usefulness 
applies    to    all    fornns    of    voice    iransmissions 
including    and    especldlly   single   sideband. 
Price:   $111.00   Postpaid   In    U.S.A. 
(Add  3%  Tax  In  Mass.) 
Wnfe  For  frme  Brochure 

COMDEL,  INC. 

118  Bay  Rd.,  Hamflfon,  Man,  01982 


iconVd  from  page  4) 


MONOBEAMS 


FOR 

MORE 

DX  PUNCH 


Custh  Crafi  Monobearns  combine  superior  elec- 
trical arid  meehamcqi  features.  Mfirtt  th^  best 
qudlrty  inoterials  cjhd  v/orkmanshii^£;  They  will 
provide  reliable  doy  to  doy  amateUr  commurvi- 
cotions  ond  that  extra  DX  punchy  when  needed. 
ror   contest    work   or   emergency   communication i. 


A28-3   10  Meter,  3  Element,  Boom  TO*  $31.95 

A28^  10  Meter,  4  Element,  Boom   18'  42*95 

A21-3   15  Meter,  3  Element,   Boom   12'  39.95 

A21-4  15  Meter,  4  Element,  Boom  22"  59.95 

A14-2  20  Meter,  2  Element,  Boom  10'  49.95 

A14-3  20  Meter,  3  Element,  Boom  20'  77*50 

SEE    YOUR    DEALER    OR    WRITE    FOR    CATALOG  = 


rush 


62  1    HA  Y  WARD    STREET 

MANCHESTER,    N,H.     03103 


Your  March  Issue  uf  73  Mftffaa^ine  with  the  73  tran- 
Histcir  circuiti^  is  by  far  the  best  issue  Tve  ever  re- 
ceived .  .  .  I  work  the  Air  Force  MARS  CW  Transcon 
Ket  and  used  the  audio  paHsband  filter  described  in 
Fig.  14  between  the  headsets  and  Ibe  receiver*  It  sure 
does  the  trick  at  73H2  kHa  which  m  close  to  the 
CHU  time  signals.  It  completely  eliminated  CHU 
and  brmjga  CW  signals  up  no  end — hence  I  am  figuring 
on  setting  the  thing  between  the  fii-gt  audio  and  sec- 
ond detector  of  my  receiver.  This  way  I  won't  have 
to  wear  a  set  of  "cans'*  ail  the  time. 

With  this  filter  in  my  receiver  J  am  able  to  give 
all  the  fellowa  a  QSA5  QRK5  signal  report,  but  when 
I  take  it  out  there  is  so  mucb  crud  on  the  darned 
frequency   that  it  knocks  'em  down  to  2/2  for  sure* 

Charlie     Holstrom     WA  0  GTK 
Fairbury,.   Nebraska 

Dear  73: 

I  am  particularly  interested  In  transistors  and  while 
all  73's  are  good,  this  one  is  the  goo de at— lib  huh.  So 
send  3  copies  of  March  please.  I  have  some  kids  I'm 
getting   stalled   in   transistors  too. 

Walt    Borcline    W8ZCV 
Waynesvilla,   Ohio 


Unhoppy 

Dear  73: 

I  have  just  one  fault  to  find :  the  mafrazine  gets 
here  very  late  .  *  .  very  fine  on  everything  else.  I 
think  you  are  putting  out  a  fine  magazine  and  I  will 
support   it  all  1  can. 

Glen    Wilson    WA60RZ 
San    Fablo#    California 

This  iifHUB  wm  wmUbA  on  May  20ift.  The  July  issue 
will  b*i  mailed  on  the  IDth  nf  June.  After  limt  all  maga- 
zines will  be  mailed  by  th€  lis th  of  the  preceding  month. 


Kudos 

Dear  73: 

I  just  had  to  sit  down  and  write  you  a  letter*  What 
about?  Many  things,  — first  of  all,  about  the  quality 
of  IZ'b  articles-  Superb  I  In  the  past  eleven  years  of 
hamming   I   know  of  no  mag  that  equals  yours. 

Scanning  a  typical  issue  of  73^  the  transistor  articles 
immediately  catch  my  attention — I  usually  spend  at 
least  an  hour  on  th^e  gems — next  a  quick  trip  to  the 
back,  the  best  place  to  heEin  reading  any  mag,  plus  I 
always  find  something^  interesting  in  New  Products 
and   Books* 

Whenever  Jim  Flak  desciibes  some  phase  of  hamming 
through  his  high  quality  booklets^^^he  receives  my  vote 
every  timet  More  of  the  same  Jim!  The  technicians  up 
here  found  the  Coaxial  Handbook  invaluablep  but  my- 
self— beinE  a  solid  state  nut — devoured  "73  Useful 
Transistor   Circuits**. 

Eoy     Schoonover     3C8AG/VEg 
Winnipeg^    Manitoba*    Canada 

Dear   73: 

More  than  50  years  airo  I  purchased  my  first  ham 
radio  equipment.  The  receiver  was  slider  tuned  with 
an  electrolytic  detector  ustn?  a  Wallaston  spring  wire 
contactinir  an  acid  solution  in  a  carbon  cup.  The 
transmitter   used   a   spark   gap. 

Today  I'm  still  enthused  as  I  read  your  selected 
articles  on  new  equipment  and  how  to  build  one's  own. 

Phil    ShIgUy    WB6SJA 
Redding,    California 
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73  MAGAZINE 


Dear   73 : 

For  the  past  several  yeard  now,  I  have  enjoyed 
r^^jving  my  copF  of  "73  Mag^azine'^  I  look  forward 
to  BeeinK  tnaiiy  ne-w  and  different  approaches  to  con- 
struction articles  and  feel  that  this  maf?'azine  keeps 
me  more  than   adequately  supiiHed» 

Ineidentally,  1  a  bo  write  a  wtifkly  colurnn  for  one 
of  the  local  newspapers  and  find  this  very  rewarding: 
with   respect  to  the  interest  generated  in  *the  hobby% 

Hoping  to  build  up  the  Transistoiised  Digital 
Identification  Generator  and  have  already  written  to 
Barry  Todd  reirarding  the  diode  matrix.  Last  summer 
I  got  **hooked"  on  the  inteErated  circuit  keyer^  and 
can  only  say   that  it  works  like  a  champ. 

RTTY  iH  my  chief  interest  these  days,  would  Btire 
like  to  see  more  articles  in  this  vein.  Possibly  I  can 
add   my   two  cents   worth  at  some  future  date, 

James  H,  Sayer,  VP9BY 
Smiths    Pariithr    Bermuda 


Dear   73: 

I  saw  a  March  1967  issue  of  73  magazine  last  niifht 
at  our  ham  meetinf?  and  it  sure  did  impress  tne,  Alt 
thtjse  real  interring  transistor  circuits,  I  don't  see 
huw  you  can  put  so  much  good  information  in  one 
publication* 

I  have  been  taking  the  AHRI^  QBT,  but  my  sub- 
scription  is  up  and  I  am  e:oing  to  take  73. 

You  may  be  interested  to  know  that  one  of  our 
ham  friends  who  is  well  educated  in  electronics  made 
the  statement  last  night  at  the  ham  meeting,  "I  have 
been  taking  QST  magazine,  and  I  am  so  far  behind 
I  was  unable  to  read  73/*  That  is  how  much  he  has 
been  missing  my  not  subscribing  to  your  magazine 
earlier. 

Please  start  my  subscription  with  the  March  1967 
issue — I  sure  do   want  that   book. 

Leyy   Belcher   KITSX 
(alaMgoWt    Kentucky 


Dear  73: 

Congratulations  on  the  February  7S  which  arrived 
here  today.  I  have  been  a  subgerLber  of  73  from  issue 
number  one  and  have  written  publicly  about  it  in  our 
Break-In — you  have  now  hit  the  jackpot  with  the  new 
binding.  Of  the  material  inside,  there  is  always  much 
of  interest  for  me  so  I  continue  to  rate  the  magazine 
number   one   .    >   . 

Jock    White   ZL2CX 
Contest    and    Awards    Manager 
New   Zealand   Association    of 
Radio    Transautters 


Dear   73 : 

I've  been  wanting  to  tell  you  how  much  T,  a  non- 
hamr  enjoy  much  of  73.  I'm  not  qualified  to  comment 
on  the  technical  articles  (my  husband  says  at  least 
once  a  moiithp  **73  sure  has  It  beat  over  the  cither 
two'*),  but  1  certainly  find  the  overall  magazine  much 
more  appealing  than  CQ  or  QST*  I've  taken  a  ''beirln- 
ninjf  bejcinner's*^*  course  in  electronics  and  absorbed 
quite  a  bit  by  osmosis  (%vhat  wife  could  avoid  that 
when  her  husband  is  afflicted  with  the  disease  of  ham 
radio!)  and  occasionally  I  even  find  a  technical  or 
general    information   article   I   can  muddle  through. 

I  don't  want  to  ramble  on^  so  I'll  just  say  that 
this  household   73  is  considered  tops. 

Mrflnp    Heather   Jorgenflen 
XYL  of  KIDCK 


In 


ESTES  ENGINEERING  CO. 

1639  W.  135th  St.  Gardena,  Calif.  90249 


\J 


M 
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ALL  KINDS 

•  WON'T  RUST 

•  NO  GUYS 

•  TILT  OVER  -  CRANK  UP 

Write  Postcard 

GATEWAY  TOWER  CO. 

7530  Big  Bend 

St.  Louis^  Missouri-631 19 


S^^:^ 


73  Magazine 
CUMULATIVE  INDEX 

Oetober  1 960-December  1 

Now  available  for  25^ 

73  Magazine 

Peterborough,  K.H.  03458 
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GET  IT  from  GOODHEART! 


EVERYTHING  UNCONDITIONALLY  GUARANTEED! 


SELL  IT  to  GOODHEART! 


WE  PAY  HIGHEST  AND  FASTEST! 


CO}    medns  with   Cert«  of  CoMb.   troceqble    to   N*B.S,    If    Item    Isn't   olready    cert,,    we    con    get    it   ddne    ot 
request.    1\UE    PAY   PLAN:    Buy    anything    over    $149,00  with   10%   down. 


Aeronautical  Radio-Shop  Equpt. 

CoUins    Ft^dlo    '^21  FOR*'   l\st   Set   brand   Ui^vf   ^47SAi.  ,$475.0a 
A»R.G.    H-14.    11PM-6B,    Tacan   Testers,    ILS    & 


Amplifiers,  DC  thru  MIcrowove 

Too  many  to  list   hero;   semi   for   List  or   ask  tor  needs. 

Audio  Test  Equipment 

JaCkSDn    #655    OscUliiLor    2O~:iOQ.00t>    cy 

HewUPack  #202B  Osc.   ^-50.000  cy.  2%,  flat  1  db  . . 

Hewl-Pack  #205AG   Qse.   &  Gaio  Set  2O-20,OO€  cy 

Hew  I- Pack  #650AR  O&c.   IQ  cy  to  XO   mq  flat,   accurate 

Howt-Pack  #330BH  BUtortiou  AiialyKer  like  neiv    

Hewl-Paek   #300A   Hanucnic  Wave  Anaiyaer    CO    

Gen   Radio   #736A  Wsfo  Analyzer   (C)   $1275   ^alue   .. 
Gen   Radio  #783 A  Audio  Wattmeter  2  mw*10(I  w. 


,P.U,R, 


40    S*s 


•  i  * 


k    #    t    •    ■     I 


Bridges  &  Other  Precision  Equpt 

Boontoon    #l(iOA   Q-Meter  5ti   kc   to  T5   mc 

Boonton   #I90A  Q-Metcr  20  to  230  mc * 

Decade   Bones  for  E,   C  &  L:  Too  many  to  list  here. - 

Gal  van  a  meters:    Po  tutor.    Light -Be  am.     Electronic.  . . 

Gen.  Radio  #e2iA  Twin-T  Imp  Bridge  0.46-40  mv. . . 
Other  Gfln.  Radio,  Freed  KititeU  Marconi  Bridges  ..., 
Gen,  Radio  &  Leeds  &  Nortliyp  Precision  V-Dividers., 
Gertstih  Ratio  Trart  .001%  accuracy  AC  volt.  Dividers.. 
L&N  #4230  Wheatstone  Brfdde.  01%  (Anthony  Fattarn) 
L&N   #4205   Kelvin   Bridoe  w/galro.   .0001  to  2^M  ohm. 

L&N   #7552   {K2)    Potentiometer  (C>    .v.*> 

tA,N  #75SI   Volt  Box   (gold  only  wUli  Potentiometer)    .* 

Communications  Receivers 
SWL  NEWS  DXer  of  ttr$  Month  uses  Halllc.  ms/ARR-T 
rcvr;  550  fcc-43  mc  contin.  crank  tuning  2  EF  &  2  IF* 
Separate  mLKOt  w/VTL  regul,  3  sti,  3  noa-xtl.  Selent  choice 
Has  S-Meter.  AVC/MVC.  AF/BF  GairiB.  CW/MCW>  Pitcbp 
ANL.  New  or  like  new,  aligned,  grtd,  (oeedB  2aOvdc.  6-3vac) 
With     book     .<.,>..  1 « i «,  4  *#  4  i  i  ..*.■■>■«..■*  i^  »*»«  t  **•  iHStOv 


.  .$49,95 
.  .179.50 
..195.00 
..295,00 

..aso.oo 

.  J95.0& 
..295.00 

.199.50 

..495.00 

K  M 1^  s7  %y  >■  \m%i 

-P.U.R, 

P.U.R. 

.,275.00 

.P.U.R. 

P.U-R. 

PUR. 

.475,00 

.250.00 

.350.00 

.. .  87.50 


Pwr  Spiy  w/coTd,  plug... $30.00.  If  wo  add  SSB,  add... 20.00 
R-23/ARC-5  Command  Ecvr  190-550  kc.  Q-5*©r.  Checked  14,95 
#12  R-22  Command  Rcvr  540-lGOO  w/tuning  graph  .....17.95 
D2-i  Superhet  Lo-Freq.  Rcvr  ioTO  &  100-1500  kc»  New  89.50 
RBL-5   TRF  Lo-FreQ.   Rcvr  15-600  kc  exc.  w/Doote   -*..  125-00 

SP-OOOJX    for  rack    mtg   esc,    w/book,    .54-54mc ,,249.50 

II.44/ARR-5  Ail/FM  27-U3  mc  modlf,  for  better  sens..  149,50 
R-54  &   R-444/AFR.4  w/CV-253  or  TN*b,  38-4000  mc.  .P,U  R, 

Cottimynic.  Xmtrs  &  Pwr  Supplies 

AN/FRG-6A   30 -iO   mc   FM   50   W   rcfr/xmtr.    115  T,         ^ 

TDQ  Xmtr  115-156  mfe  AM.  45  W  Po.  115  v  60  cy  pwr.  P.U.R, 
T02  Xmtr  225-400  mc  AM,  30  W  Po,  115  V  60  cy  pwr. P.U.R. 
TCM  Pwr  Sply  furnliiheg  both  HT's  for  ART-13.  New  ,.49.50 
RA-62  furniAhe*  all  voltages  for  SCR-522.   Checked    ..4..  17.95 

Counters 

Howl* Pack  #522BR   UniTer^^al    iliefi.    & 


Period)    120  kc. 395X0 


Berk.   #7360R  or  CMC   #226A  universal,   to  1.2  mc 450.00 

North.  Enorg,  like  HP  #524C,  nixie  readout.  10  mc  .JI50.0(> 
PluBitts  for  abovo  esteod  io  100  &  220  mc,  eacsh  (C)... 200.00 
H,P.   #540 A  Trans.   Oac,  eztonds  200  to  5000  mc  CC)    .,175.00 

Direction  Finder 
DU-I    Loop  w/proamp/phas^T  ,2-1.3  mc,  undireotional    ...29,95 

\  Frequency  Meters 

LM :   .125-20    mcj    .01%    itl.    checked,    grid,    w/dal^- ., ,  .,57.S0 

TS-323*   20'4ao  mc.   .001%   itl,   OK  grtd.   w/data    ,,169,50 

PRD    #504  100-10,000   mc  belter  ihnn  .03%,   w/data    ...395,00 

Leak  Detector 

Beckman   Mod.    140   #14,000   Mai>B   Spectrometor, 
Helium , , , , $1000 

Meggers 

Hand-Crank  &  120  v  60  cy.   too  many  to  list  h^re P.U.R, 

Meter  Colibratorsg   Precision   Pwr  Spiles 

Fluke,    KifileJ,    etc.,   DC<    sq-waTe,    too   many   to  lilt    ..P.U.R. 

Meiers,  DEgltal 

Switching   &   lotoflratino,   DC   &  AC,   too  many  list P.U.R. 

Meters:   Phosei   Mufti-,  Precision 

Acton  #320AB  Pliafie  Meter  1-100.000  cj^  w/book,  ezc. 89.50 
Weston  #43a  Wattmeter   ^%   1  ph  DC   to  1  ke. 

Sens.   Res.  #HS  ,02-50  VBC,   %%  B'Arsonval  50K 

ohms/y       ♦*..... ,.....,-......*,, . ,.. .  09,50 

S«ns.  RoA,  Elaetrostatie  DC-^O  ke,  to  S  KT,  1%  <...  130.00 
Grelbaelt  %%  50  uA  d0,  balrline  shadow,  no  E^amllax  »,09.5O 
Wtston   341/370,    GB   P3,    y.%    d>'nam..    ac/dc 


Thli  page  shows  only  a  small   part  of  our  Inventory, 

and  our  entire  inventory  keeps  changing  ,  .  *  so 
Catafogs  of  Surplus  are  Silly  .  .  .  Write  for  your 
SpecHfc  needs!  WE  ALSO  BUY!  TELL  US  WHAT 
YOU    HAVEl 


Meters    VTVM 

Miilivae   !IM-27D   0-250  mv  to*l  KV,   I  to  4% ..,.150,00 

Mlliivais  MV'I8C  w/prohos  0-10  m?-l  ky  ac,  50  mv  dc  149,50 
Hewl-Patk  #400D  0-1  mv  -300  ¥  ac  w/book.  OK  «rtd..JeO,00 
HewUPsck  #4I0B  i^ll-purpose  VTVM  w/probo  & 

Sierra  Car.   Freq.  #lorC:  20-500  kc;  -SO  to  4*40  dbm..lJ5-00 

Noise  &  Field  Strength     Meters 
Stoddart,    Forris,   AN/   types*   too  mauy  to  ll^t  hero. ..  .P  tl.R« 

Oscilloscopes,  Scope  Camera 
DtjMont  401:  IdenLical  X,  Y  mp's;  dclOO  kc^  10  mv. 
Hewl-Pack  I20A!  1  us/cm;  10  mv/cmj  dc-200  kc.  .... 
Analab  ll2OR/70€-.  2-Trace,  procision  calib.,  0-1  mc.  . 
Tekt.  512:  3  ua-.S  aec/om;  5  mv/cm;  dG-2  mc  «*«*•** 
Tekt.  5!  IAD:  .1  ua/cm;  ,25  v/cm ;  5  cr*10  mc  .,.*.♦. 
Tekt.  5I4AD:  .1  us-. 01  sec/cm;  30  raY/cmj  dc-lO  mc  . 
Tekt  RM-45  la  rack-mtg  #545*  Less  plugins.  CO  ,., 
Tekt.  C-A   2-trace  plugin   (Q^    ..|2O0-     S3/54C  2-trace, 

Tekt.   53G  2-trac©   $87.50.     63B  hl-galn  wide-pass.* 

FalrcliLld   Polaroid  #3Q2  with  f/1.9   lens   lik«  new    

Panoramic  Analyier 
LP-IAZM  w/FS-lC  pwr  sply,  exc.  w/book,  gonic  anaL 

Power  Supplies,  Regulated  DC 

Milro  222G-I:   Solid   state.   5-36   v,    0-30   aoaps    ... 

Ores,  Barn««  5-300F;  0-500¥,  .3A  &  O-300?.  *15A  ... 
NJE  goUd-stato  900-1300  v,  1.5A.  208-220  Y  1  iJJh  Jn.  . 
And  45  Other  typ&s  from   $17,50  and   up{    ,.,...*..... 

Power  ot  400  cy.  Electronic 

TIC  400AR:  3f^0'42O  ry.  iiO-liiO  Vo  1  ph,  100  VA  .... 
Bejitman    Invartron   50SC5t  Output  la  3  phai^,   500  VA 

Power  dt  400  cy.   Rotary   Machine 

I    |ih   6.25    KVA    120/240V.    Input  4lfi   v  3   ph  60   cy    ,., 

Pulse  it  Delay  Generotors 
Tekt,    Howl- Pack,   Datapulse^  etc.*   too  many   to  list    , 

Radar,  Tocan,  Transponder 
APA-39t    UPM-6B*   Hi-V   Dividers^   too   many  to    list.. P.U.R, 

ReeerderSt  Grophic 

Brush,    EstorUno- Angus,   etc.,   loo  many   to  list 

Regulators,   Line  Voltoge 

Sorenson    lOOOS:  0.17^  reguL,   3%   mas.    harm,. 

Sup.    Elect.   IE-5102:  same  as  above,  up  to  2^ 

Sup.    Elect.lE*20050:  Sama  but  rugged.  MIL.  3 

Sup     Elpet.    IE.5i05*   Same  but  5  kra   {I  ph  110-120?) .  .350.00 

Sor,   5000-2S:  Same.    5  kra,   but   2£iO  y  1   ph   in  &  out.  .3511.00 

Sup.   or  Gen,    Radio   1570 AL  6  kra  electromechanical. . .  .279.51^ 

Sup.   EM-4II5  elect-mech  15  kra  1  ph;  120  r  in  &  out. .305.00 


J  75.00 
250.&0 
.30a,00 
.295,00 
.275,00 
.350.00 
.850,00 
.150.00 
..60.00 
.149.50 

,495.00 

.225*00 

.139.50 
,175.00 
P.U.R. 

.125.00 
.  595.00 

,3d5.0D 
P.U.R. 


here. 


1   kTa. 
kra   . . 


P  U,R 


. .  .80.50 
..190.50 
.*279.S0 


Sup.    EM -4220:  27¥4   kva  I  ph.   230  t  In  &  out   . 

Semiconductor  Tester 

Balrri  GP-4  w/socket  Adapter.  NPN  &  PJSTP,  $475 


value 


•  •  *-  * . » * « 4 


,495.00 


195.00 


Servo,  Synchro  Tester 
Servoscotve   Mod.    IIDO-H:  0,1-20  cy  v  p-p.   1%   ..,.*..  .225  00 

Signal  Generators,  Microvolt  Colibrated 

LP:  9H  kc-00  mc.  cw/am.  Up  to  1  t  opeu  ckt  ..,..J90.50 
Bootiton  203/207;  0.1-25  mc  by  heL  a  VHF  generator. .  150.00 
TS-BOO:  .085-40  mc  cw/am,  up  to  15  y  to  20  ohms  I,,,.  995, 00 
TS-608;  40-400  mc  cw/am.  up  to  23  v  to  50  olimsl  ,,*.695,00 
Meas,  #SOr  2-40D  mc  cw/am,  up  to  O.l  t  to  50  ohms  .,265.00 
HewKP.  fiOOA:  10-600  mc  cir/am»  to  It  50  ohma,  (C)  ,,595.00 
Boont.  202E/207E;  0.1-216  mc  cw/am/fm  .2  v  (C)  ....550.00 
Boon.  225A:  10-500  mc  cfP/aEn,  130-500  mc  fm,  (C)  ..550.00 
B-W   #75:  10-440  mc  cw/am /fm/pm.  xtl  cal.   &  reset;  has 

AFC;  grtd  to  outperform  H.F.  608D  for  PAA  demo.    ..795.00 
Hewl-Paek    #6I4A:   0.8-2.1    gc,   0   dbm   50    ohms    (C>    ,,995-00 

Hewl-Pack  6t6A;  1.8-4   go.  0   dbm  50  ohms    55D.0D 

And   2G   other  typosi   Write  for  Hat  or  tell  needs  I 

Soiiar  Test  Sets 

OAX-f,   OCP-(*>;  Send,  receive,   lueasure;  w/transduc.  .P,U.R, 

Teletype 

TT-4A.  CV-B9,  #U*I,  #15,  #10.  Books;  write  for  list.. P.U.R. 

Tronsformers 

3P«600   Rc\^  plate/ril;   610    ^ct.    .15A,    etc.   Now ,,..4.95 

Scope;  1490,  1100,  7S0  ct.  many  2%'s  &  6.rs,  new  ,...,.6.95 
Isolating   «tepup/down;   115/23O/ta0ped    125   v;   T^    kva.. 49,60 

Tuning-fork  OsciHaton 

62?/2  cy  to   10,000  cy:  phenomenal  accuracy  I  Send  for  list. 

Wattmeters,   RF 
Complate   Water   Calorl meters,   $2931  tnd  other  types..  ,P.U.R. 


R.  E.  GOODHEART  CO.,  INC 

p.  O.  Box  1220 
BEVERLY  HILLS.  CALIFORNIA,  90213 
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The  World's  First  117Y/12Y  All-Transistor 
Communications  Receiver  Is  Available  Now 
In  150  Radio  Shack  Stores  Coast  to  Coast! 


r^^^- 


VcT-Sv  >  s  y>y 


THE 


® 


DX-150 


Over  30  semlconducfors  —  tto  fubes,  no 
ffuvisfors  —  fhe  DX^ISO  is  100%  solid  sfate! 

SSBfCWjAM  recepfion,  covenng  S3SKC 

fhfough  30MC  in  4  s/ic/e-ru/e  bandsl 

Product  defector  for  SSBlCW,  plus  fast 
arfd  slow  AVC;  vartoble-ptfck  BFO! 

Illumtnofed  etecfrical  bandspread  fully 
col i brat ed  for  the  Amateur  and  CB  bandsl 

Cascade  RF  sfage;  ANL  for  RF  and  AF;  lener* 
sfabUized;  OTL  audio;  illuminated  "S"  meferl 

BulH-in  monitor  speaker  plus  front-panel 

jack  for  external  (optional)  matching  speaker! 


THERE'S  A  STORE  NEAR   YOU! 


ff;;v:v:■:v:^W«^.5ftSjiSiK!?H■;i■f^ 


New,  big,  exciting,  professional — the 
Realistic  DX-150  obsoletes  tube  receivers 
and  warm  up,  banishes  forever  your  depend- 
ence on  tiouse  current  to  stay  in  opera- 
tion. For  examptei  the  DX-150  will  run  100 
hours  on  B  D-cells  if  current  fa  its,  or  isn't 
available,  or  on  field  day,  Additionallyr  it 
wilf  operate  from  a  car's  cigarette  lighter  or  any  other  mobile 
or  base  12VDC  source!  Of  course  a  117VAC  power  supply  is 
b'uilt  in.  DX~150  is  a  husky  brute;  14 Va  x  9V4  x  6V2",  with  a 
massive  silver  extruded  front  panel,  solid  metal  knobs,  grey 
metal  cabinet*  14  pounds  of  quality, 

A    NEW  STANDARD  OF  RECEIVER  VALUE! 

Priced  Radio  Shack's  way  (factory-to-you)  the  DX-150  saves  you 
about  $100  off  traditional  pricing  methods.  Yet  it  offers  11  front 
controls;  dual  power  suppfy;  12V4"  slide-rule  dial  in  5  colors? 
continuous  coverage  from  535KC  through  3DMC»  including  160 
through  10  meters;  separate  detector  circuits  for  AM  (diodS/ 
and  SSB/CW  {4-diode  bridge);  sensitivity  good  to  O.S/tv  at  30MC. 
Nobody  but  nobody  but  44-year-old  Radio  Shack  could  have 
created  this  unique  product  for  $119.95.  You  better  believe  it! 

REALISTIC  DX-150  CUSTOM  ACCESSORIES 


ARIZONA  — Phoenix 

ARKANSAS  — Utile  Rock 

CAUFORNIA  — Anaheim, 
Bakersfreld,  Govina,  Downey, 
Garden  Grove,  Ingfewood, 
Lfl  Hflbra,  Long  Beach ^ 
Los  Angefei.  Mission  Hills, 
Mountain  View,  Oatl^nd. 
Pasadena,  Pomona,  Reseda, 
Sacramen+o,  San  Bruno, 
San  Diego,  Sen  Francisco, 
Santa  Ana,  Santa  Monica, 
Torrance,  West  Cdvina 

COLORADO  —  Denver 

CONNECTICUT—  Hamden. 
Manc-hes+er,  New  Haven, 
New  London.  Orange, 
Stamford,  We  it  Har+ford 

FLORIDA  — Jaasonvifte, 
Orlando 

GEORGIA— Atlanta 

ILLINOIS -=  Chicago 

KANSAS— Wichifo 

LOUISIANA— New  Orleans 

MAINE— Portland 

MARYLAND  —  Langley  Park 

MASSACHUSETTS  —  Boston^ 
Braintree,  Brockton,  B^rooklmet 
Cannbridge,  Ffampngham^ 
Lowell,  Medford,  N  a  tick 
Quincy,  Saugusi  Springfield, 
Watiham,  West  Springfield. 
Worcester 


MICHIGAN  — Detroit 
MINNESOTA  —  Minneapolis, 

St»  Paul 
MISSOURI  — Kansas  City, 

St.  Joseph,  St.  Louis 
NEBRASKA  — Omaha 
NEW  HAMPSHIRE  — 

Manchester 
NEW  JERSEY—  Pefin^auten 
NEW  M^ICO  — Albuc|uerqud 

NEW  YORK ^Afbftny," 
Btnqha-mtoftt  ByfFalo,  Now 
Yorfcj  Schenectady.  Syracuse 

OHIO  —  Cincinnati  Cleveland 

OKLAHOMA  —  OMahoma  City, 

TuEsa 
OREGON  — Portland 
PENNSYLVANIA  — 

Ptiilad^lptiia.  Prtt$bufgh 
RHODE  ISIAND  —  Providence. 

Eait  Providence 
TENNESSEE— Memphis, 

Nashville 

TEXAS  —  Abifeno+  Arlington, 
Aaitm,  Brown&vilU,  Corpus 
Christ!,  Dallas,  Fort  Wor Ih, 
Houston^  Lubboct,  Midlands 
San  Antonfo,  Sherman^  Waco 

UTAH  —  Salt  Lab  City 

VIRGINIA  —  Arlington,  Virginia 
Beach 

WASHINGTON  —  Seattle 


liiMl    '— _ 


^a 


^1 


^o^^^^^o 


Exact  -  match  externa!  Voice  -  Frequency 
speaker  cuts  out  built-in  monitor,  includes 
lead    and    plug.    20^1500:    $7.95    (4  lbs.) 

12VDC  portable  pack  wfth  all  cables,  pfugs, 
8-long-life  batteries;  includes  plug-to-pfug 
and  plug-to-lighter  cord  sets,  20-1501^  Only 
$7,95  Cwt.  4  lbs,  w/ batteries) 


ORDER  BY  MAIL!   IN  PERSON!   FREE  FOLDER! 


I     RADIO   \      Easti  730  Commonwealth  Ave.,  Boston,  Mass.  02215 

i     SHACK  (      West:  1515  So,  University  Dr.,  Ft,  Worth,  Tex.  76107 
I  /  Dept.  RX 

I  Please  rush  me  the  item  I've  ch ticked  below. 
I  enclose  $ ,  plus  500  for  postage  atid  handling: 

I  n  FREE  1968  Catalog  □  Matching  Speaker.  20-t500.  $7.95* 

5n  FREE  DX-1S0  Folder  D  t2  VDC  Power  Set,  20-1501.  $7,95* 

a  Receiver.  20-150,  $119.96*  *  Plus  Shipping  Cost: 

14  lbs.,  4  lbs.,  4  ibs. 

I  Name  (print). ^ -. = — = — - — 

'  Street ^ ^ 


I 


City. 


State. 


2.\p. 


I 
I 
i 
I 
I 
I 
I 
I 
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Heothkif  58-401 


NEW    PRODUCTS 


Heathkit  SB-301 


The  new  Heathkit  SB-301  Amateur  Band 
Cominunicutiuiis  Receiver  is  an  improved 
version  of  an  already  famous  pacesetter,  the 
SB-300.  Some  of  the  nev^'  features  of  the  SB- 
301  are  increased  sensitivity,  full  RTTY 
provisions,  15  to  15.5  MHz  coverage  for 
WWV^  built-in  automatic  noise  limiter,  and 
front  panel  switching  of  the  optional  sbc 
and  two  meter  converters. 

The  SB-301  covers  80  through  10  meters 
with  provisions  for  AM,  CW,  upper  and 
lower  sideband  and  RTTY,  It  has  a  crystal- 
controlled  front-end  which  provides  the  same 
tuning  rate  on  all  bands.  The  pre-assembled 
and  calibrated  Linear  Master  Oscillator 
(LMO)  features  linear  tuning  and  excellent 
stability.  The  sensitivity  of  this  new  receiver 
is  bcLLur  tlian  0.3  microvolts  for  10  dB 
signal-pliis-noise  to  noise  on  all  bands*  The 
built-in  crystal  filter  exliibits  seloitivity  of 
2,1  I; Hz  at  the  6  dB  points  for  SSB  and 
RTTY,  Optional  filters  are  available  for  AM 
(3.75  kHz)  and  CW  (400  Hz). 

The  SB-301  is  fully  capable  of  transceive 
operation  when  operated  as  a  companion 
to  the  SB-401  transmitter.  WTien  the  op- 
tional six  and  two  meter  converters  are 
plugged  m,  the  SB-301  pro\ides  fuU  amateur 
band  coverage  from  80  through  2  meters 
complete  witli  front-piuiel  switching.  Look 
for  a  complete  review  of  this  versatile  new 
receiver  in  this  issue.  For  complete  specifi- 
cations and  the  schematic  diagram,  write 
to  the  Heath  Company,  Benton  Harbor, 
Michigan  49022. 


Wf     B 


The  new  Heathkit  SB-401  80  tlirougli  10 
meter  SSB  Transmitter  is  an  improved  ver- 
sion of  the  widely  chosen  SB^OO.  The  en- 
gineering department  at  Heatli  has  added 
many  new  features  to  this  rig  to  make  it 
even  more  versatile  that  its  predicesser-  The 
new  SB-401  offers  a  front-panel  control  to 
switch  from  independent  to  transceiver  op- 
eration when  used  witli  the  HeallikiL  SB* 
301  (or  SB-300)  communications  receiver. 
This  control  and  the  allied  circuitry  that  go 
with  it  also  enable  the  SB-401  to  be  op- 
erated as  an  independent  transmitter  witli 
any  comrnunications  receiver— all  you  need 
is  the  Heath  SBA-401-1  crystal   group* 

One  of  the  amazing  things  about  this  new 
transmitter  is  its  cost-it  is  forty  dollars 
less  than  the  preceding  model!  Even  with 
the  optional  crystal  group  installed  the  new 
SB-401  is  ten  dollars  less.  The  specs  of  the 
new  SB-401  are  just  about  the  same.  It 
still  runs  180  watts  PEP  on  SSB  on  170 
watts  CW.  Linear  tuning  is  i3rovided  by  the 
Linear  Master  Oscillator  and  the  1  kHz  dial 
calibration  permits  frequency  repeatability 
within  200  Hz.  It  features  a  built*in  antenna 
change-over  relay,  a  relative  power  meter, 
VOX  mul  PTT  control,  and  LSB,  USB  or 
CW. 

In  addition  J  Ikath  has  changed  tlieir  as- 
sembly plan  to  '*sub-pack'*  packaging.  Now 
basic  portions  of  the  transmitter  are  as- 
scnililed  as  individual  units*  The  builder 
opens  only  the  packages  of  components 
necessary  for  that  part  of  the  SB-401  he 
is  about  to  assemble.  Unit  by  unit  he  prog- 
resses tow^ard  completion.  In  this  way,  tlie 
number  of  components  involved  at  any  se- 
quence is  cut  dowTi  and  there  is  less  chance 
for  error.  Besides,  it's  easier* 

For  more  information  on  this  new  trans- 
mitter, and  a  complete  set  specifications  and 
the  schematic,  write  to  Heath  Company^ 
Benton  Harbor^  Michigan  49022. 

(Turn  to  page  J 32} 
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Beautiful  Binders 

Keep  your  valuable  copies  of  73  neat  and 
easy  to  find  with  inexpensive  custom-made 
binders.  These  binders  are  sturdy,  attrac- 
tive and  easy  to  use.  Each  holds  twelve  is- 
sues, a  full  year  of  your  favorite  ham  mag- 
azine. Years  available:  1960-61  (holds  all 
of  1961  and  the  three  issues  we  published 
in  1960),  1962,  1963,  1964,  1965,  1966, 
1967.  Only  $3  each. 


only  53 


Fantastic  Full  Years — $3.50 


Missed  any  full  years  of  73?  Like  a  new  set  of  any  years  to  replace  those  old,  worn* 
out,  ragged,  dog-eared  73's  you  keep  using  for  reference?  We  can  supply  all  12  issues 
of  2962,  1963,  1964,  or  1965  in  good,  unused  condition  at  less  than  30#  per  copy 
when  you  buy  all  12.  We  reserve  the  right  to  substitute  if  any  issue  runs  out*  The 
price  for  one  year,  12  issues.  Is  on^  $3.50. 


Special  Sales!  Binders  and  Back  Issues!  Save! 

Buy  both  a  beautiful  binder  and  beaucoup  back  issues  and  save?  Normally  a  binder 
and  12  issues  (a  fuK  year)  of  73  costs  $9.  Now  buy  them  for  $7  and  Mve  $2.  Years 
available:  1962,  1963.  1964,  1965,  1966.  |ftj5  per  yean 


Back  Issue  Special — ^20  issues  for  $5 

We're  offering  a  special  on  back  Issues:  20  good  back  issues  of  73  (our  choice) 
from  before  1965  for  only  $5. 


Individual  Back  Issues — 50« 

AU  back  issues  of  73  are  still  availabte  except  January  196 L  They  cost  50^  apiece 
except  October,  November  and  December  I960,  which  are  $1  each. 


PLEASE   INCLUDE  POSTAGE  ON  ALL  ORDERS. 
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ALL  BAND  TRAP  ANTENNA  ! 


■// 


ieJitis        lQtlfftr€ne«  and 

iolM    in    Ail     Make  Short 

Wivi    fitethtn.    Make  WtrJd 

€leira  «a  All  iAJidsI 


Far  ALL  Anititr  Truonlt* 
twf.  Ittii  It  1000  WitU 
All  2000  SSB  PiNtt  m 
Link  Oirnt  Fted.  Ltifct, 
Jliftt,    WcAtbefprnor. 

Otimpltttt  as  sbovm  total  lot^  lOS  ft.  with  dH  fU  af  72  obni 
balRnc*d  twlniine.  HI- impact  mold^  resonsaiit  trsi>«.  You 
lost  tURo  t&  desired  band.  E^tceUeat  for  AM*  world-wide 
siJorl-wiTft  recelv»rs  and  unjaUsur  iransmitiers.  For  NOVICE 
AND  ALL  CLASS  AMATEURS  r  Ellniliiates  &  aepanto  an- 
tenrtflfi  with  excelleni  peTformanco  pmte-D.  Jn^nsplcyaui  for 
Fussy     NeiohbophDOffs!     EASY     INSTALI*ATION  I     Tboysandi 

of    U^tTS* 

7 E-40 '20-  15--1CI  tueter  bandi.  Comi»lfrt«  ...>..,.....,. $1S. ri.'j 
40-20-15-10  meter.  54  ft.  (best  for  swra).  Complete  ..$18.95 
SEND  ONLY  $3.00  (caBb,  di.,  mo)  and  pay  postman  balaiico 
€01)  plus  postaire  on  arri?ai  or  sond  full  prica  for  postpaid 
delivery-    Freo   information. 

MIDWAY  ANTENNA  •   D6|}i  A7'l   •   Kd«m«y,  Nebr.  6S&47 


Interested  in  VHF? 

Then  why  nai  s«nd  for  «  free  sample  of  the 
VHF'er  MagaiJiie*  It's  devoted  entirely  to  lerioui 
VHF  and  UHF  hemming.  It  contains  articles  by 
well-known  and  capable  VHF'ers.  All  who  want 
to  improve  their  Itnowfedga  of  VHF  are  invited 
to  subscribe* 


The  VHF'er 

Parks  LabonrteHes 
419  SW  First,  Seovertoiip  Qregea 


HERE  IT  IS! 


m 


36  SEJ^ICONDllCTOR  CIRCUIT  {M  pnp  Ironiifei^n,  8  ailiccfl  iiaiti  and  t  itntt) 
6  STAGE  HEGH  GA5N,  LOW  NOiSE  VIDEO  AMPLIFIER  •  SELF-CONTAINED  ELEC- 
TRONIC REGULATED  POWER  SUPPLY  #  1  PIECE  PRINTED  CIRCUIT  BOARD 
CONSTRUCTION  •  RF(ch,  2-5) or  VfDEO  OUTPUT 

KIT  CONTAINS:  Anoiit*d  {ituminum  cablntr,  f>rjnl»c)  circuit  bosfd,  Icnsjc^i  inqunt, 
{9Cv%  and  delltcfiM  sot\%t  pomtt  ^ttntthmtr,  ttmtUtmif  resisToti^  copacit»»,  imdEI 
C0|[I»»   twh-chAif  pcti,   knaht^   m4icm  iubf  taekit,  c^m.  output  coAntciar,  dmA^^^ 
hqrdwBft,   Witt    PLUS  OUR  LARGE,   EASV-TO^FOLLO*  CONSTRUCTlQfi  PLjANS. 

MAJOROWPONiNT^ 


L|diH«to»UiciBefa-Hb)»«9eMd«M]ii»fe4fftjlwinde^5TAft.^..  ^ 
IS  ilvtiM  la  low  ofi  |m.9S!   For  dirt»M  mh  m  JUm  bn  PIUS  Qtxk  ^_ 
idl^  i^wJ^tH^in  iiadMW  c«tiil«ff.  DON'T  Otfr  UNTIL  n 
VA&LE  FfQCS^iift  M  ccwpiriBwtl  Low  coir  ■  Om^If^-  «  ATV  R^ 


CDMPARH>i 


kJi 


ARfPcu- 


P»1  Off.c.   Beat  3W^      ATV    RESEARCH    So,   So-^  0»y,   N.b>.  66^6 


'  New  Products 

(frQm  pag«  X3Q) 

Poly  Quod  Antenna  Kits 

The  Polygon  Plastic  Company  has  entered 
the  amateur  radio  field  with  a  unique  fiber* 
glass  cubical  quad  antenna  kit*  Already  a 
nationally  known  manufacturer  of  indusbial 
fiberglass  products  and  the  "Glas-Lite^  fiber- 
glass sporting  goods  line.  Polygon  has 
adapted  a  three  piece  tube  with  strength 
equal  to,  or  even  greater  than,  the  best 
13  foot  continuous  length  pole. 

The  entire  kit  is  mailable,  tlius  reducing 
shipping  cost  and  time.  Most  important  is 
the  sky-blue  epoxy  paint  used  on  the  stand- 
ard kit  spreader.  This  paint  protects  die 
fiberglass  from  weather  and  ultra  violet 
ray  deterioration  adding  years  to  spreader 
life.  It  also  tends  to  make  the  mounted  an- 
tenna less  conspicuous  and  therefore,  less 
objectionable  to  nei^bors.  The  most  ad- 
vanced and  economical  feature  of  the  kit 
is  the  spreader  mount— called  the  Starmount, 
Using  only  a  vn*ench  and  screwdriver,  the 
amateur  can  adjust  the  Starmount  to  fit 
booms  from  2  to  3  inches  in  diameter.  He 
can  go  from  dual  to  multi-element  arrays 
without  buying  all  new  hardware*  The  Star- 
mount  is  diecast  of  proven  corrosion-re- 
sistant,  high  strength  aluminum  aUoy.  The 
hoom-to-mast  adapter  is  also  fabricated  from 
a  high  quahty  aluminum  alloy. 

A  comprehensive  and  illustrated  28  page 
manual  offers  simple  instructions  enabling 
the  average  Ham  to  construct  the  Poly-Quad 
in  a  matter  of  hours.  Selection  of  boom, 
wire  and  reflector  tuning  methods  is  left 
to  the  individual  customer.  Kits  are  avail- 
able  with  2,  3  and  4  elements  in  Iri  and 
duo-band  series.  Components  are  also  sold 
separately.  For  more  information,  write  to 
Polygon  Plastic  Company,  7  Industrial  Park, 
Walkerton,  Indiana  46574. 

Amperex  Linear  IC's 

Amperex  has  announced  the  availability 
of  five  new  linear  monolithic  IC*s,  The  most 
advanced  type  in  the  line  is  the  TAA320, 
an  optimum  performance  audio  frequency 
semiconductor  device.  Trade-named  the 
*BiFET^  it  is  the  world's  first  bipolar /mosfet 
integrated  circuit  amplifier.  This  new  de- 
sign concept  enables  the  unit  to  take  100 
volt  transients,  features  a  0^  of  40,000 
/^mhos  and  has  an  input  resistance  of  10,000 
megohms< 
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The  new  model  TA310  is  designed  spe- 
cifically as  a  record /playback  preamplifier* 
It  provides  100  dB  gain  with  less  than  4 
dB  noise*  The  TAA293  features  complete 
aecessibilit>^  to  all  internal  connections  to 
provide  wide  application  flexibility.  It  is 
ideally  suited  for  audio  and  if  applications, 
or  as  an  amplifier,  oscillator  and  multivi- 
brator  in   other   low-frequency   functions. 

The  new  Amperex  TAA103  is  the  smallest 
linear  integrated  circuit  amplifier  presently 
available.  The  plastic  flat-pack  in  which  it 
is  packaged  measures  a  scant  0,002  cubic 
inches.  This  IC  features  75  dB  gain  and 
is  ideally  suited  for  amplifier  applications 
from  dc  to  600  kHz. 

For  more  information  on  this  new  line  of 
integrated  circuits,  write  to  Amperex  Elec- 
toonic  Corporation,  Semiconductor  Division, 
Slatersville,   Rhode  Island  02876. 


Aero  vox  RF  Suppression  Filters 


Although  these  filters  were  designed  for 
the  military  market,  they  should  find  use 
in  amateur  equipment  where  severe  rf  sup- 
pression requirements  exist.  These  minia- 
ture ceramic  filters  come  in  tx^'^elve  differ- 
ent models  for  rf  suppression  from  150  kHz 
to  10  GHz  (10,000  MHz).  For  more  informa- 
tion wTite  to  Aerovox  Corporation,  Olean, 
New  York. 


WRL  1967  CB  Catalog 

Although  this  new  catalog  from  World 
Radio  Labs  was  put  together  specifically 
for  the  citizens  band  operator^  there  are 
many  items  included  which  are  of  interest 
to  the  amateur.  Test  equipment,  antetma 
accessories,  feedline,  rotors,  tools  and  com- 
ponents are  included  as  well  as  a  full  line 
of  CB  gear.  For  your  free  copy  write  to 
World  Radio  Laboratories,  3415  West  Broad- 
way, Council  Bluffs,  Iowa  51501. 

(Tum  to  pagm  184) 
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TUNAVERTERS!! 

T60  to  2  Mefen  for 
HF  &  VHF  AM-SSB-CW- 

FM  Marine,  SW.  and 
Polkel  Tunable  RF  coo* 
verters- 

for    afl    auto    and    Koma 
radidsl    Transiitor    &    ^\ 
tuning] 
(See  Compleie    listmg    tn   Apr*    '67   73   ad,    page    107.) 
Dept,  7&,  Woodsboro.  Texas  78393 
HERBERT  SALCH  &  CO. 


Special  Purchase 


COPPER  CLAD   LAMINATES 


VHF  &  UHF  Circuitry 
Q10  Epoxy  Glass 

1  oz.  copper,  1  side  vfd  M\mit  nqui 

Pkg   Quintitr     V^"     V'6"      5M"     3/32"  ^B " 


General  Purpose 

XXXP 

loz.  copper,  1  side 

Pkg  Quantity       1/tS" 


1     9"  X  12" 

N/A 

$3.00 

$3.50 

$4,00 

$5.50 

2    6"l9' 

N/A 

3.00 

3.50 

4,00 

S.50 

4    4'/j"Kr' 

2.50 

3,00 

3.50 

4,00 

5.50 

B    3"J<4V;" 

2,50 

3,00 

3.S0 

4.00 

S,50 

2    9112'^ 

$L50 

4    6'xr 

L50 

e  4y2"ia" 

i,so 

12    3"l4J/j" 

LSO 

Postage  prepaid.  Every  order  unconditlofiafly  guaranteed. 

ilmft,  S  packages  per  ordif  ^tnclott  cisb  m  M.O.;  Ho  ««les  to  deitan^ 


26H  lake  Share  Of. 


laCrossel,  Wis.  54fiM 


ARNOLD'S  ENGRAVING 


ARNOLD 


WA2ZHA 

AMATEUR  RADIO  CLUB 


BLACK  WITH  WHITE  LETTERS.  MA  x  31/4" 

AMATEUR  CALL  PINS  $1.25 

ARNOLD  LINZNER 


2041   LIHDEN  ST. 


R1DGEWOOD.   N.Y.   11227 


oscillator/monitor 

#  a  iensHtve  broodlianft  RF  defvctor 
gives  oudlble  tone  signaf  \n  the 
presence  &f  ony  ftF  field  from  lOm^ 
to  \  kw  and  100 kc  te»  lOOOmc 

•  a  CW  monitor  witii  positive  ^*IIF^' 
switch  i^&es  only  8"pkl(iip  antenna 
and  NO  connection  to  rjg  or  key 

•  a  code  practice  oscillofor  with 
ddjustabie  tone  &  built  in  speaker 

#  high  gain  4  tronsistor  circuit 
powered  by  long  life  AA  pencell  ^  '^OC 

•  160eiuge  oluminum  cabinet  in  I      /  73  (bott  incl) 
white  &  black  epoxy  finish,  J  V?  **  I  -^  ppd  uio  S  can 
by  1  Vs  "'  by  1  V4  "  weight  8  ounees           send  cert  ck  or  m,Ot 

#  100%  US  made  and  gitaranteed  ny  res  odd  5%  tox 

the  James  research  company 
n  schermerhorn  si^brooklyn  n.y.  11201 
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CONVERTER  SALE 


6  METER  SOLID  STATE 
RF  CONVERTERS 

2  db  NF^  .2  pLv  for  6  db  signal  to  noise  ratio,  mil. 
spec.  epoKy  glass  printed  circuit  board,  variable  for- 
ward guin  control,  btiilt-in  power  supply  available 
for  all  models.  2NS823  FET  front  end  available  for 

1.5  db  NF  and  reduced  cross -modulation  eifects, 

THESE  CONVERTERS  CAN   REALLY  PULL   IN  THE  DX! 


Model 

SS610 

sseiop 
sseii 

SS611F 

S3510 

S3&11 

sseoox 
sseaoxF 


Input  M  H2             Ontput  M  Hz  Frlc« 

50-54                           14-lS  ^IIM 

Same  as  above  but  FET  rf  amp.  39* tS 

50-^54                            7-11  21.M 

Same  as  above  but  FET  rf  amp.  S9.9S 

50-54  MHz  rf  pre-amplifier  9.96 

50-54  MHz  FET  rf  pre-amplifler  29.95 

Special  IF  (.6-30  MHz)  24,95 

FET  special  IF   (,6-30  MHz)  42,95 

For  built-in  power  supply,  add  6,00 


For  prompt  shipment  of  stock  models  include  postal 
money  order  or  cashier's  check.  Special  models 
shipped  within  six  weeks.  Personal  checks  must 
elear  before  shipments  Include  20%  deposit  for  COD, 

UncQndiflQn&Uy  guaranfeed. 

SoutKwest  Semiconductor  Specialists 

P.O.   BOX   12312,  SAN  ANTONIO,  TEXAS  T8212 


150  MC  BASE  STATIONS 

30  watt  excellent  eondition  now  narrow 
banded  Bendix  MRT8  $59  F.O,B.  H,  Worth. 
Send  M.O.  or  cashiers  check  with  order* 
For  info  send  stamped  envelope* 

F.  M.  HAM  SALES 

P.O.  Bex  1S74  Ft.  Worth,  Texas   76100 


FREE  ARCTURUS  CATALOG 

4  Trusted  Hume  in  Elecfronics  SJnce  1925 

Electronic  parts,  tubes.  Wholesale* 
Thousands  of  items*  Unbeafable  prices. 

ARCTURUS  ELECTRONICS  CO. 

502  -  22Rd  St.,   Union   City,   N.  J.  07087 


lllllllllllllllllllllllllllllllllllli: 

Master  Code  E 

the  sure  and  easy  way  ^ 

TELEPLEX  METHOD  Code  In-  E 

strifction    gives    you    troliiing  IHf 

that  makes  you  proud  of  your  ^ 

aecGTnplishinent.  The  greofesf  ^ 

pleosure    derived    from    ony  Z 

^        ^                                  hobby  Is  an  exhibition  of  your  S 

^    skUL   Shaky  sf^eeds  of  a  few  words   per  minute  s 

^    may    be   gained    fn    most  any    haphaiard^    hTt-or^  ^ 

^    miss    system.    Professional    skill    will    be    gained  ^ 

^    only   from   professional  training*   Brochyre  7-S   is  Z 

^    free — it  gives  you  the  foets.  S 

I               TELEPLEX  COMPANY  | 

=    739  Kaimlr  Court,  Modesto.  Col.  95351  = 
nilllllllllllllllllllllllllllllllllllllllllllllMlirilllltlR 


New  Products 

(from  page  132) 

Top  Tuning   Piston  Capacitor 

The  Components  Division  of  the  JFD  Elec- 
tronics Company  has  just  announced  a  uni- 
versal top  tuning  assembly  which  adapts  all 
JFD  piston  capacitors  for  top  tuning  and 
vertical  mounting.  These  units  are  ideal 
for  applications  in  equipment  where  sj)ace 
is  at  a  premium  and  top  tuning  is  required. 

These  components  are  available  in  two 
wire  and  pin  or  four  wire  configurations 
for  printed  circuit  use.  The  unit  shown  here 
has  a  range  from  2  to  25  pF,  a  working 
voltage  of  500  Vde,  and  Q  of  600  at  20 
MHz.  For  further  information,  write  to  JFD 
Electronics  Company,  Components  Division, 
15th  Avenue  at  62nd  Street,  Brooklyn,  New- 
York  11219, 

Amperex  Semiconductor  Cotolog 

Amperex:  has  just  announced  the  latest 
edition  of  tlieii'  condensed  Semiconductor 
Catalog.  This  new  catalog  contains  the  basic 
specifications  and  related  material  on  the 
full  line  of  Amperex  semiconductors.  It 
serves  as  a  quick  reference  guide  and  in- 
cludes specification  lists  and  associated  ap- 
plications references  on  transistors,  diodes^ 
audio  amplifier  assemblies,  integrated  cir- 
cuit s^  heats  sinks  and  audio  kits.  In  addi- 
tion, there  is  a  list  of  Amperex  Applica- 
tion Reports,  Free  copies  may  be  obtained 
by  writing  on  your  company  letterhead  to 
Amperex  Electronic  Corporation,  Advertis- 
ing Department,  Hicksvillej  Long  Island ^ 
New  York  11802. 

1967  EICO  Catalog 

EICO  has  just  announced  publication  of 
their  new  1967  catalog.  This  new  catalog 
features  EICO's  complete  line  of  200  elec- 
tronic kits  and  factory  assembled  instru- 
ments for  hams,  electronic  technicians, 
hobbyists,  CB'ers  and  audio  buffs.  Among 
the  new  EICO  items  included  in  this  catalog 
are  their  717  Electronic  Keyer,  711  Short- 
wave Receiver,  888  Engine  Analyzer  and 
"Cortina"  solid-state  stereo.  Also  included 
are  the  EICOCRAFT  Solid  State  electronic 
kits— seventeen  different  units  for  many 
apphcations-  For  your  copy  of  this  new  cata- 
log, write  to  Electronic  Instiiiment  Com- 
pany, Inc.,  131-01  39th  Avenue,  Flushing, 
New  York   11352. 
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WANTED! 

YOUR  MILITARY  SURPLUS  EQUIPMENT 

BUY  -  SELL  -  TRADE 


Airborne:  ARN.I4C,  ARN'2lC,  ARN<30D, 
ARN-52.  ARN-59,  ARC-21,  ARC.27,  ARC.34. 
ARC.38,  ARC-44,  ARC-51.  ARC-52.  ARC.73, 
ARC-84,  APX-6B,  APN-70,  APN-133.  Collins 
17L-6,  I7L-7,  5IX.2.  5IR-3.  5IV-4,  512-3.  6I8T, 
6I8F.   6I8S-I,   6l8M-i. 

Ground  Equipmenf:  PRC-8A,  PRC-9A,  raC> 
lOA,  PRC-25.  AN/GRC-3  thru  85.  RT-66  thru 
RT-70/GRC,    UPX,    UPA,  APR.J4. 


Receivers:  R-220,  R.274C,  R-338,  R-389,  R-390. 
R-391.  R-392/URR.  SP-600JX.  RBL,  SP-600VLF. 
R-836/ARN.  60-348.  AR-88D.  755-3.  75A4, 
5IJ-4.  5lS.|. 

Test  Equipment:  Surplus  with  ARC,  ARM,  SG, 
GPM.  GRM.  URM.  UPM,  USM,  MD  prefixes. 
Commercial  H-P,  GR,  Tektronix,  Boonton,  Meas- 
urements. 


Tubes:  New  boxed  receiver  and  transmitter  types,  buy  and  sell. 

Tech  Manuals:  We  Buy,  sell  and  trade. 

»    »    J   -     -      -  = ! ■ —     "-^ -■ ^ ,|„|^ ^ — ^ m.'-M  ^^^^^^^^^» 

TRADE  YOUR  GEAR  FOR  THE  FOLLOWING 


Ameco  TX-62,  6  4  2  mtr  transmlHer  „..$  149.95 

Ameco  VF0^2I,  6  &  2  mtr  VFO  ^-  59,95 

Drake   R-4A,   receiver  .„, .,. 399.95 

Drafee  T-4X,  transmffter ,„.__ 399.95 

Drake  T-4X,  AC  power  supply  ^„„  99*95 

Drake   TR'4,    transceiver „ 599.95 

Drake  AC-4,  TR^4  AC  power  supply  ....  99.95 

Drake  DC-3,  TR-4  DC  power  supply  .,,.  149.95 

Drake  MS-4,  speaker 19.95 

Drake   RV*4,  TR-4  remote  VFO „.  99.95 

Drake  2-C.  receiver  .._« ^ 229,00 

Drake  2*NT,   CW  transmitter  ,^ 129,00 

Drake  L-4,  linear  amplifier  . _,. 695.00 

Drake  SW-4,  general  coverage  receiver  289,00 

Eimac  3-400Z  tub© .„ ,....„  34.00 

Eimac  SK-410  socket  for  3-40QZ  ,_.«„„„  6,50 

Eimac  SK-416  chimney  ..^ 6,50 

Eimac  3-IOOOZ  tube  ,._.... „..,..„ „.,  78,00 

Eimac  SK-510  socket  for  3-IOOOZ  .__  6.50 

Eimac    SK-Bli    chimney   „«__... .,„.**.^.^«  12.00 
Eimacr  send  your  needs;  others  in  stock. 
E-Z   Way   towers^    write   for    pricesp 

Ofher   mcinufCTcfcirers   fn    sfocfr.   Send   your 


©onset  900A    (SSB-fl)    SSB-AM-CW 


Wr  kr-A"*  V 


.  $299.50 

256.00 


299.50 

256,00 

55.00 
61,00 

299.00 


2 -meter    tra nsc eiver    .^. .^ 

Sonset  903A  500-wat+  2-meter  amp 
©onset  9I0A   (GSB-6)    SSB^AM-CW 

6-meter  transceiver  ...* — .„ .- -* 

Sonset  9I3A  500-watt  6-meter  amp.  _... 
Gonset  2/6  mtr  xcvr  DC  power  supply 
Gonset  2/6  mtr  xcvr  AC  power  supply 
Gonset  GSB-201  all-band  linear  amp»  „ 
Gonset  GA*138,  108-138  MH2  air-to-ground 

transceiver,    I2V/II7V .. _.     489,95 

Hammarlund:   write   for   prices, 
Hy-Gain:  write  for  prices, 

Ham-M    rotator  ^._..... ^...— 119.50 

Linear  Systems:  DC  mobile  power  supplies, 

write  for  prices* 

National   200  all-band  transceiver   359.00 

National    NCX-5  all-band  transceiver  ..     549.00 
National  NCX»A,  AC  power  supply/speaker 

console  for  transceivers  . .* _„ —      110.00 

National    HRO-500   receiver  „_™„ ,.   1675.00 

SBE  SB-34,  SSB  transceiver  with  built  in 

1 1 5V/ 1 2V  power  supply ^^^ ,-     4 1 9,00 

neecfs.    Also    Usfs   of   wfiof  ypii    fcove   to    frade. 


Surplus  Special:  Jennings   vacuum   variable   capacitors,    DCS    10-300   mmfd,   7.5   kV,   complete   with 
gear    drive    train,    mounting    bracket,     brand    new^    $27.50    postpaid,    insured. 

Write,  wire,  phone  8)3-722-1843,  BUI  Slop,  W4FHY 

SLEP  ELECTRONICS  COMPANY 

Drqwer   178P,  Highway  301 

ELLENTON.  FLORIDA  33532 
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Hundreds  of  Bargains 


Instant  Credit,  Instant  Shipment  On  Time  Payments  &  Cash  Orders 


^^ 


m 


Trigger  EI«clronics 
IS  as  near  as  fO{ir 
phone 


..or  your  mailbox 


amaaF^^^ 


Trigger — for  the  most  complete  inventory 
of  amateur  and  CB  equipment.  Everything 
in  stock  for  your  convenience! 

Trigger  has  cut  the  red  tape  of  time-consuming 
credit  delays.  Just  pick  up  the  phone  and  call 
us  (no  collect  calls,  please)  and  your  goodies 
will  be  on  their  v^ay — usually  the  same  day! 


another  important 
TRIGGER  service: 

WE  BUY  USED  HAM 
GEAR  FOR  CA$H 

PROMPT  SERVICE... 
PROMPT  CASH! 


No  company  protesseii  lorpign 
orders  and  inquiries  witli 
greater  di&palch  than  Tri|;ger 


TRIGGER  Attn:  W9IVJ 
7361  Horth  Avenue 
River  Forest,  Illinois 

RUSH  THE  FOLLOWING: 


Amount 
Enclosed 


NAME. 


J      ADDRESS. 

I 

f 

I 


CITY. 


STATE. 


-ZIP. 


ORDER  BLANK  TO;  trade  ur  present  gear,  order 
equipment,  sell  ur  gcfir  (or  ca^h. 


I 

STORE    HOURS     weekdays  HjOOA.M.^S-OOP.M, 
(CENTRAL  Tl  ME)         Saturdays    9:00  A,M.^ — 3:00  PM, 


WHY  IT  WILL  PAY  YOU  TO  OEAL  WITH  TRIGGER 

Amazing  Trades 

No  Down  Payment  Required 

Low  Budget  Terms 

Midwest  Bank  Credit  Cards  Accepted 

Fast,  Efficient  Service 

No  Waiting 

20  Minutes  From  Downtown  Chicago  Or 

O'Hare  Airport 

Near  Junction  Of  Routes  64  &  43 

Plenty  Free  Parking 

Open  Weekdays  Until  8:00  PM 

COME  m,  BROWSE  AND  GET  ACQUAINTED.  AND 

SEETHE  MOST  COMPLETE  iNVENTORY  OF  HAM 


NEW  EQUIPMENT  ON  LOW  BUDGET  TERMS 

Ameco 

Hatlicrafters 

Numechrort 

Astatic 

Hammarluncl 

Regency 

B&W 

Hy-Gain 

SBE 

CDR 

Johnson 

Shure 

CtishCraft 

Mark  Mobile 

Swan 

Dow  Key 

Milten 

Trimm 

Drake 

Mosley 

VjbropIeK 

EiCQ 

National 

Waters 

Finco 

NeW'trontcs 
and  many  other  major  brands 

Weirer 

LIKE-NEW  EQOIPMENT  ON  LOW  BUOOET  OMS 

tt  Ten-Day  Trial  B   30-Day  Guarantee 

Tops  in  performance  and  appearance,  thoroughly  and  beau- 
tifully reconditioned,  and  clean  as  a  pfn.  Alignment,  calibra- 
tion as  good  as  new,  and  frequently  better.  Listed  below  are 
but  a  few  of  the  hundreds  of  items  and  accessories  currently 
available.  Wrrte  for  complete  listing  and  prices. 


UICE-H£W  lAiGAlN  SPiOAlJ  FD«  JtINf 


^  ^   #    •   •    •  • 

ft*tA 


DS.  .■  _ 

MAXE 

5V  ■  J,. 

SilLA  IH^CAH., 
CLtca  t^£H.... 
CLEGC    7?£4.... 

lEUS... .. 

RANGER •«•«*«** 

vALiANrr  n/f^w. 

r.HALL ANGER,  *,  . 
KHtGHt    VPD*  *,. 


>  «  ■  «  t. 


•  #  «  »  ^ 


♦S%I*  AMECO    TK67. ,. 

.    S14  AMECO   Vt'O&JI  . 

7  9  SIC  1 1  1 

.       J%  531 1%», 

.      tf  HROSOII* 

.    17T  HC6t. 

»    Ur  tiC  IPS  *'•«***«•  ■ 

^    9fiT  NC IQ| < > *> > p > > > 


I  4  »  «■  #  i' 


I    «    ^     V      ■-  '9    *'  -B 


.      §7  CAIAKY    III   AC, 

,      3f  5P1CR*    VOX,... 

l%f  HQtTaAC*.... 

Ill  SPfeojK.. ,..,. 

liSfl  SB3QD,,  «.,,...  . 

If  I^XIQSG ** 

71  SENECA  VHFK  .  . 

Itt  HAll*    £    HP2<|,.  , 

V39  ^PU...  >.  .i  ..  , 

75  HP2J.*..  „,,.♦. 

S^9  ^HA    QK1D^£,»,. 


2»»S 

m 

£7 
S79 

It 


ALL  TELEPHONES  (312)  771-8616     a  small  deposit  will  nqid  any  unit  on  lay-away. 


V///>/^.; 


7361   NORTH  AVE.   •    RIVER  FOREST,  ILLINOIS  60305 

(WEST  SUBURBAN  CHICAGO) 


SUNDAY  TELEPHONE 

SERVICE 

11  A.M.-3P.M. 


IH 


73  MAGAZINE 


ip  Price — ^$2  pmr  IS  words  for  noff^commerciul  ads:  $S 
per  25  wordt  for  business  veiftures.  No  disploy  ads 
or  agency  discounf.   Include  your  check  with  order. 

if  Type  copy.  Phrase  and  punetuote  exactly  as  you  wish 
it  to  appear.  No  all-capital  ads. 

ir  We  wflF  be  the  judge  of  sultabfffty  of  ads.  Ovr  re- 
sppnsrbiirty  for  errors  extends  only  to  printing  a  cor* 
rect  od  In  a  later  issue. 

if  For  $1   extra  we   can  malfltofn  a  reply  box  for  yon* 

il^  We  conn  of  check  into  each  advertiser,  so  Coveat 
cfuptor  *   •   • 


WANTED  IP*50I  receiver  write  box  77  Savamiahp 
Georgia,  31402, 

WANTED  SW-3  receiver  write  box  77,  Savannah, 
Georgia,   31402. 


NEW  T-4X,  $325,  AC-3,  $65,  unopened  factory  car- 
tons, warranty,  new,  sealed.  3-400 Z  tubes,  pair  $55, 
singles  $28.  warranty.  W4HKQ,  Don  Payne  Box 
525,   Sprxng£ieJd,   Tenn.  37172. 

NEW  SWAN  500,  117XC  speaker,  supply  unopened 
factory  cartons^  warranty,  $478.  HQ-170,  clock, 
manual,  mint  condition,  $115.  W4HKQ,  Don  Payne, 
Box  525,   Springfield,  Tenn.   37172. 

1^ * 

TRANSFOffMEffS;  Filament- transistor  power  sup- 
ply: 6.3  VAC  at  l.n  A,  115  VAC,  $1.00  each  pp 
anywhere  in  U.S.  No  minimum  order.  Electro 
Systems,  3496  Zisch  Dr.,  San  Jose,  CaMf.  05118. 

RECORDINCl  TAPE:  Name  brand  splice  free,  1.5 
mil  mylar.  1200  ft,  $6.50  for  5  reels;  1.0  mil  mylar, 
1800  ft,  $9.00  for  5  reels,  pp  anywhere  in  U.S, 
Electro  Systems,  3496  Zisch  Dr.,  San  Jose,  Calif, 
0S118. 

ANTENNA  FOR  SALE!  Mosley  A-315  15  meter 
mono  bander.  Never  used.  $2S.  You  pick  up  or 
pay  delivery.  Russel  Appleyard,  16  Coolidge  St., 
Larchmont.    N.Y.    914-834-3470. 

ALUMINUM  TOWERf  never  rusts.  Ea^  to  erect. 
Crank  up,  tilt  over.  Mail  postcard  to  Kalph,  Gate- 
way, Exeter  at  Big  Bend,  Shrewsbury,  Mo-  63119. 

NCX-3  &  NCX-D  supply  both  in  very  clean  and 
good  operating  condition*  package  deal  S275.  Ed 
Baldus,  5365  Dockweller  PI,,  L.,A„  Calif.  90019. 
tel   213-933-0485. 

RP  SIGNAL  GENERATORS:  1-122,  $24;  I^AE.  $8; 
HB  super het,  $18;  TS-34  scope,  $20;  uncalibrated 
LM-14,  $21;  alBO  have  CQ,  QST,  books,  TM*s, 
parts  and  other  test  equipment.  Send  for  free 
list,  John  R.  Yurcik,  K2EMF,  510  Conklin  Place, 
Linden,  N.J„  07036. 

SWAN  350  &  AC  power  supply,  $300.  In  mint 
condition.  Will  ship  prepaid  on  receipt  of  check. 
C.  Cowles,  K9KNG,  831   N.  8th,  Manitowoc.  Wise, 


SIMPSON  MULTIMETERp  (VTVM)  model  266, 
$19;  Heathkit  signal  generator^  $18;  Heathkit 
VTVM,  $18.  Good  working  condition.  H.  Goldman, 
43   Clinton  Ave,   Bockville   Center,   N.Y„   11570. 

NEATH  SB-300  with  filters,  $250;  SB^OO,  $2«; 
SB-301-3.  $19:  Table  top  KW  linear,  $125;  others 
write,  Shideler,  2812  Tenth,  Arcadia,  Calif, 

VmiNG-1  6146*s  PA  TVId  VFO  PTT  filter  RCA 
AR88LF  €0KC^30MC  all  $150,  Buyer  inspects/col- 
lects, K2BJB,  25  Tudor  Ave.  Pine  Beach,  N.J. 
08741. 

VIKING  VALIANT,  $170,  HRO-50  with  crystal  cal- 
ibrator and  5  coils.  $125.  Central  Electronics  10-B, 
$45.  Albert  Thomson.  W8DT1,  2645  Forest  Grove 
S.W.,  Wyoming,  Michigan  49509, 

HEATH  solid  state  multiplex  tw^ins,  AA  14  and 
A  J  14  with  bookshelf  speakers,  aU  in  oiled  'wal- 
nut. Ranger  1  and  Vanguard  6  mtr  conerter  w/10 
meter  out.  Sell  or  trade  for  transceiver,  Robert 
F,  Cann,  W4GBB,  815  Ben  Franklin  Dr.  Sarasota, 
Florida  33517. 

SWAN  120  with  mike,  $120,  Topaz  mobile  800  V 
power  supply,  §50.  Will  ship,  H.  A,  Hindert  Star 
Route  2,  Fischer,  Texas  78623. 

HEATH  SB-300  receiver,  cleanly  wired,  excellent 
operation,  like  new  condition,  used  6  months  dur- 
ing novice  period.  WiJl  ship  FOB  for  $175.  D,  W, 
Frye,  WA3CKZ.  328  Castlegate  Rd.  Pittsburgh, 
Pernia,   15221, 

^ ^ 

HQ-170.C,  $175;  DX-BO,  $55;  HG-10  vfo,  $25:  10-D 
mike,  $15;  HM-11,  $10;  Matching  speaker  for  170, 
$10,  Also  key,  etc.  First  certified  check  for  $260 
takes  all.  Singly  as  listed.  D.  Callaway,  Rt,  1, 
Box  303,  Durango,  Colorado  81301, 

BACK   ISSUES:  73-CQ-QST-Radio,  Write,  for  list. 

W*  Conant,  15424  Chase  St.,  Sepulveda,  CaHf. 
91343, 

DUMMY  LOAD  50  ohms,  flat  80  thru  2  meters, 
coax  connector,  power  to  1  KW,  kit  $7.95,  wired 
$11.95,  pp  Ham  Kits,  Box  175,  Cranford,  N,J* 

CLIFF  DWELLER  75/10  meter  rotatable  dipole. 
First  owner,  not  rusty,  $50:  HT32A  immaculate 
condition,  $250.  Want  transceiver,  Marty  WB6- 
NWW.  5349  Abbeyfieid,  Long  Beach,  Calif,   90S15, 

SWAN  2S0  AC  SUPPLY,  Mark  VI  Linear,  many 
extras,  Johnson  6N2,  National  VFO,  Tapetone 
WTC-1300;  best  offer.  Richard  Solomon,  25  Regina 
Rd,  Dorchester,  Mass, 


FOR  SALE:  Swan  350  w/AC  pov^er  supply, 
$375,00;  SB-200,  1200  W  PEP  linear,  $175.00;  HA-6S0 
6-meter  portable  xceiver,  $100.00.  All  equipment 
mint,  perfect  working  order.  Ken  Feldman 
WB6FRP,  705  Gayley  Ave,,  Ijcys  Angeles,  Calif. 
90024, 

SELECTRONIX  AUDIO  FILTER,  use  between  re- 
ceiver and  speaker  or  phones,  cuts  monkey  chat- 
ter and  narrows  band  pass  to  about  1000  H^. 
Some  QSO's  possible  only  with  this  in  circuit. 
$24,95  pp.  WOHA/1  Box  115,  Greenfield.  N,H. 
03047, 

NATIONAL  NeX*3  and  NCX-A  power  supply, 
mint  condition,  $290.  Electro- Voice  mike  and  PTT 
stand,  $20,  Randy  Brook,  WA2PPE,  534  W,  114th 
St,,  N,Y.C.  212-662-0232. 

GONSET  G*76,  Transceiver*  Both  factory  power 
supplies  and  mike.  Very  good  condition,  $175,00. 
Will  ship,  you  pay  charges,  D.  Frahm,  714  San 
Miguel,   Sunnyvale,   California   94086, 
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A.  R.  G.  Sales 


Variable  Capacitor.  Four  section.  7.5-425  mmf . 
per  section.  30-1700  mmf.  overall,  3W  w  x 
1%"  h  K  SVa"  long  plus  W  for  V^'  shaft,  Wt.  Z 

lb.    „.„.» , .,......„$4.95 

niament  and  Bias  Trattsff»rmer.  115v.  60  eye. 
gri.  Sec.  1— 12.6v  C.T.  @  7,5  amp.  Sec,  2— 185v 

Plate  Transformer.  Pri.  llTv,  60  eye.  Sec.  690v 
@  450  ma.  No  C.T.  Will  double  to  1700  volts. 
Wt     If*    Ih  "^l"^  Q^i 

Plate  Transformer.  Pri.  117v,  60  eye.  Tapped 
Sec.   a200v  C,T.   @   200  ma.   and   740v  C.T.    @ 

Heavy  Filament  Transformer.  Tapped  Pri, 
115-125V.  57-63  eye.  Sec.  1— 6.3v  C.T.  @  15  Amp. 

Sec,  2— 6.3v  C.T.  @  5  Amp.  Wt.  10  lb. $3,50 

Ali    itBiTifi   are^   new   and    F,0,B,,    Wc^rthi^fltot^,    Ohio 

A.R.C.  Sales 

P.  0.  Box  12j  Worthlngtoiii  Ohio  43085 


PLATE  TRANSFORMERS— $39.95 

3600-0  3600  VAC  @  1000  Ma.,  CCS.  wHti  120/240  VAC  £0 
cps  primary.  Commerciat  quality  units  manufactured 
by  Wagner  Electric  Co«  meaiur«  II"  high,  12'*  wide^ 
and  r*  deep.  Net  weight  h  BS#.  Price  $39.95  F.O.S. 
Minnoapolb.  One  year  unconditional  money  back  guar- 
anteft,  T^rms:  Check  or  M.O.  with  order.  ImineaFate 
delivery.   Write   or   phone: 


PETER  W.   DAHL  CO, 

3314  Dicrmond  Drive 


Faso,   Texas 


H^TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY.  MO. 


CQ  de  W2KUW 

5%   BONUS!! 

Poid  over  ony  top  offer  for  any  pfece  of  aircraft  or 

ground  radfo  units,  also  test  equip ment.  All  types  of 

tubes.  Particularly  looking  for  4-250  •  4-400  •  d33A 

•  304TL  •   4-1 000 A  •   4CXS000A  et  ai.   17L   •    SIX 

•  390A  *  ARM  •  ORM  »  GRC  •   UPM  *  URM  •   USM 
tin  its. 
TED  DAMES  CO.   *   310  Hickory  St.^  Arlington,   N.J. 


COLLINS  VFO's 

Units  are  less  Dial  Assembly  vrith  leads  ready  to 
install  in  your  equipment.  These  are  new  units  or 
like  new,  cprefully  checked  and  satisfaction  guar- 
anteed. 

See  Schematic  and  pictures  in  Collins  Receiver 
Handbooks. 


Type 


Us«il  In 


Tuning  Range 


Dimensions 


Price 


TOE-24  75A-4  1.1:^6  to  2.y65  MHz    5  :c  liVfl"  diam  ^49 

70E-23  K\VS-1  2:75  to  3.75  MH^      r*  %  2^^"  diam  $39 

7l)K-l    KWM'l  3,445  to  3.n45  MHz  2\i\V  x  211  x  2%!}         |29 

Terms  cash,   full  refund   if  you  are  not  satisfied 
within  10  days. 

RICHARD   E.   MANI4 

410  Wflmot  Road,  Deerfleld,   Illinois  60015 


MILITARY    TEST    EQUfPlWEKT    DATA    HANDBOOKS 

Publighed  laei  by  Predereick  Research  Corp.  Vol  1  V&it/ 
Ourrwni  Meas.  Eaulp.  Vol.  2.  Freq.  Meaa,  Equip.  Vol,  3. 
WaFeform  (Cscilloscope)  Equip,  YoL  4.  Signal  Gen.  Equip- 
flient.  Four  Bound  Booka  (10  pounds >  NEW.  $5,50  poitpAld^ 
payment  w/ order.  W©  Also  buy  for  Cash.  Surplua  Testteti, 
Traniimitters,     Recelrers.      Etc,     EBpeelally     Airborn     CoIllDJ* 

RITCO  Eleetranifis,  Box  156,  Anrtandale,  Va.  220€3.  Phoni 
(703)   5G0-548O. 


TRANSISTORS.  Had  baby  so  he  took  over  shack. 
Have  transistors  plus  many  associated  parts. 
Send  for  Ust.  Ralph  Miller,  15  Arbutus  St.  Dor- 
chester, Mass.  02124, 


HY-GAIN  18-AVQr  brand  new  in  oi^iginal  box. 
Going  for  full  size  SO-nieter  vertical.  Delivered 
prepaid,  ¥39.50,  WORA/1,  Box  115,  Greenfield.  N.H. 

03047. 


PIPE  SMOKERS:  Three  1*^  oz.  sample  pouches 
of  the  world's  finest  pipe  tobaccos.  $1,50  plus  50^ 
handling  charges.  SMOKE  RISE,  W4ANL,  1311S 
Thompson  Rd.,  Fairfax,  Virginia  22030. 

HAM F EST  AND  PICNIC^  sponsored  by  Tri-State 
College  Amateur  Radio  Club,  Sunday,  June  11th, 
1967,  at  1200  EST,  Steuben  County  4-H  Park. 
Prizes,  swap-shop,  transmitter  hunt,  etc.  For  in- 
formation write:  T^i- State  College  Amateur  Radio 
Club,  Angola,  Indiana  46703. 


WANTED:  TEST  EQUIPMENT,  laboratory  quality 
such  as  Hewlett-Packard,  General  Radio,  Tek- 
tronix, etc,  Electronicraft,  Box  13,  Bingham  ton, 
N.Y.  13902,  Phone:   (607)  724-5785. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 
or  44mH  toroids,  five  for  $1.75  postpaid.  Elliot 
Buchanan,  W6VPC,  1067  Mandana  Blvd.,  Oaklandi 

California  94610. 

WANTED— Teletype  2Ss,  parts,  what  have  you. 
SELLi — machines,  parts.  Fred  Schmidt,  W4NYF, 
405  NW  30th  Ter.,  Ft.  Lauderdale,  Fla,  3331L  305- 
583-1340   (9  P,M.  EST.) 

TOOOOBES:  811  A— $4.25;  7094— $26.90;  6146A— $2,25; 

6CW4— $L40;  5894 — $15.50;  Extra  power  6146B— 
$4,00;  6360--S3.45;  8236 — $9.50.  AU  new.  boxed,  guar- 
anteed. FREE  catalog.  VANBAR  Distributors,  Box 
444 Y,  Stirling,  N.J.  07980, 

SOUTHERN    NEVADA    AMATEUR    RADIO    CLUB 

thanks  participants  and  exhibitors  who  made 
"SARCO'S  the  "FUlSr-CONVENTION ',  such  a  suc- 
cess in  1967.  Stellar  Industries,  E  G  &  G»  South- 
ern California  Edison  Company,  Brad  Thompson 
Industries.  Mission  Ham  Supplies,  California 
Highway  Patrol,  Henry  Radio,  Tistao  ToTvers, 
Weather  bie  Electronics  Center,  Swan,  Tri-Ex 
Towers,  Collins,  Hallicrafters,  Superior  Engraving, 
Hy-Gain,  Radio  Products,  Linear  Systems,  Hotel 
Sahara,  MARS,  Raytheon,  United  States  Airforce, 
WCARS-7255,  W7SAI,  "SAROC^*  1968  ^'FUN-CON- 
VENTION'* will  be  centered  in  the  heart  of  the 
entertainment  capital  of  the  world  at  Hotel 
Sahara,  Las  Vegas,  Nevada,  January  4-7.  QSP, 
QSL-card*  ZIP  and  telephone  number  for  details 
to  Southern  Nevada  Amateur  Radio  Club^  Box  73, 
Boulder  City,  Nevada   89005. 


WANT:  R278/GR,  or  R278B/GR:  Also  R391  receiv- 
ers,   Thompson,    5    Palmer,    Gorham,    N.H, 

WANTED:  Tubes,  transistors,  lab  instruments,  test 

equipment,  panel  meters,  military  &  commercial 
communications  equipment  and  parts,  Bernard 
Goldstein,  Box  257,  Canal  Station,  New  York, 
N.Y:  10013. 

FREE  CATALOG— Loads  of  Electronic  Bargains, 
R.  W-  Electronics,  Inc,  2244  South  Michigan  Ave- 
nue,  Chicago,   Illinois  60616. 

DUMMY  LOAD  50  ohms,  flat  80  thru  2  meters, 
coax  connector,  power  to  1  kW.  Kit  §7.95,  wired 
$11,95,  pp  HAM  KITS,   Box  175,   Cranford,  N.J. 


PLASTIC   HOLDERS— each  display  20  QSL  cards. 

3  for  $L00  or  10  for  $3.00  prepaid  and  guaranteed. 
Free  brochure  of  other  ham  goodies  included. 
Tepabco,  Box  198N,   Gallatin,   Tennessee  37066. 
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SIX  ASSORTED  ISSUES  at  ATV  Experimenter, 
circa.  '64'-*65,  $1  from  73  Magazine,  Peterborough, 
N-H.  03458, 


SCHEMATICS  FOR  either  the  AHC-508,  or  the 
ARR  15,  both  described  in  June  '65  issue  of  73, 
only  50^  each.  73  Magazine,  Petersborough,  N.H, 
03458. 

1903  BOUND  VOLUMES  OF  73.  $15  each  from  73, 

Peterborough,  N.H.  03458. 


25    WORDS    FOR    $2.    Sell    or    buy   through   these 
want    ^ds,    a    terriic    bargain*    Caveat    Emptor^    73 

Magazine,    Peterborough,    N.H.    0345S. 


NOVICE     AND      TECHNICIAN      HANDBOOK     by 

W6SAI    and    WGTNS.    Limited    quantity    for    only 
$2.50  each.  73  Magazine.  Peterborough,  N.H.  03458. 


COMPLETE  CONVERSION  instructions  for  the 
AN/VRC-2,  just  $1  while  the  supply  lasts.  73 
Magazine,  Peterborough,  N.H.  03458. 


HALL  I  CRAFT  ERS  HT-32B  like  new  $280.00;  Tele- 
type Model  19,  fine  shape,  ¥95.00;  Model  15  with 
table.  $75.00,  both  Bell  units  with  sync,  motors. 
No  ship.  New  TT63A.  S25.00;  GBS-201  Linear, 
$140.00;  Scope  HQ-10,  $45.00.  Hy-Gain  18HT  vert., 
$50,00.    WA6VBO,    Redlands,    Calif.,    (714)    702-7037, 

COMPLETE  STATION— must  sell.  Heathkit  DX-60 
transmitter  with  HG-10  VFO;  Halllcrafters  SX-71 
receiver  with  raatching  speaker;  Hy-Gain  14-AVS 
four-band  vertical  and  tripod  roof  mount;  Turner 
22X  microphone,  and  Dow-Key  coaxial  relay. 
$200  takes  all.  Maurice  Blais,  170  Spruce  St.  Burl- 
ington, Vermont  05402. 


QSL  CARDS?? t?  "Americans  Finest."  Samples  35^. 
Sakkers  Printery,  W8DED,  Holland,  Michigan. 

PRINTING  PRESS  for  sale.  Excellent  for  QSL 
printing.  Write  Box  218,  Holland,  Michigan. 

CHRISTIAN  HAM  FELLOWSHIP  now  being  or- 
ganized for  Christian  fellowship  among  hams  and 
for  gospel  tract  efforts.  Christian  Ham  Callbook 
$1  donation.  Free  details,  Write  Christian  Ham 
Fellowship,  Box  218,  Holland,  Michigan  49423, 


JOHNSON   KILOWATT  MATCHBOX.  In  like  new 

condition.  First  certified  check  for  $85-00.  You 
pay  shipping.  Cecil  E.  Menold.  WA8HLD,  915  Gar- 
field   St.,    Str others,    Ohio   44471. 

AMATEUR  EQUIPMENT  REPAIRING  SPECIAL- 
1ST-  Transmitters-receivers-kits  wired.  Custom 
bmlding-alignment-calibration ;  product  detectors 
added.  John  Roache,  WISOG,  broadcast  chief  en- 
gineer 20  years.  Prop-  J- J  Electronics,  Windham 
Road,    Canterbury,    Conn.   06331. 


SELLING  OUT— SB*400,  SP-600JX,  Mobile 
supply,  QST's,  much  more.  Stamp  for  list.  W3CNS, 
21  Terrace  La.,  Elizabethtown,  Penna.   17022. 


BC-221-P,  AC  and  book,  $60.00;  SX-100  8c  spkr., 
$125.00;  DX-00  &  HG-10,  $65.00.  FOB.  W9JOX,  Box 
m,  Avoca,  Wise.  53506. 


APR-4  WITH  TU'S,  $175,00;  UK8A  RTTY  con- 
verter, $150.00;  450TH,  450TL,  each  $15.00;  Trade. 
Want  TR3,  linear,  rotor,  G-76,  TA-33.  K4trEB, 
7807  N.   Davis,  Pensacola,  Fla,  32504. 


AVC  AUDIO  AMP-  AM  447  A/G,  input  600  ohm 
split  primary  output  600  ohms  split  secondary 
and  15  K  for  phones.  Constant  -|-37  dbm  output 
for  —20  to  0  dbm  input.  115V  60cy  AC.  Brand  new. 
$14.95  each.  Shipping  weight  20  lbs.  Bertsche  Elec- 
tronics Laboratory,  1475  Bush,  San  Francisco, 
Calif.   94109. 
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SALE 


FROM  THE  SPACE 
PROGRAM 


ONE   AMP   'GLASS   AMP' 
SILICON    RECTIFIERS 

^  Outperforms  Top  Hats  and  EpoxiesI 

it  Handles  2  Amps 

it  Encapsufated   in   Glassl 

it  High  Output,   Temperattir^  ReliabiJity! 

it  Only  Yu  X  Vfi"  Diafneter! 

•  Worth  Many  Times  Our  Sofe  Prices! 


7 


Sole 

□      9c 

n  12c 
a  15c 


PIV 

400 

800 


Sale 

n  19c 

U    27c 
D    39c 


PIV 
1000 


Sole 

n  51c 


General  Instrument 

-  ^1 k^ ^^^ 


ONE   AMP   'GLASS   AMP 
SILICON    RECTIFIERS' 


ir  Handles  2  Amps 

□1  AMP 
800  PIV 

3  For  $1 


Newl 


PRV 


3 

AMP 


sriicoN 

CONTROLLED 

RECTIFIERS 

7         16        25 

AMP        AMP        AMP 


50  U 

30 

100  D 

50 

200  n 

SO 

300     i 

1,05 

400  H 

l.GO 

500  ^ 

2.10 

600  G 

1.50 

48  Q  70  Q  80 
n  70Q  1.05(111.20 
ai.05G1.30rjl.70 
1.60  □  1,90 1  '2. 20 
2.I0P  2  30U2,70 
2-80Lj3.DOG3.30 
3*0t)r    3  30 T' 3.90 


SILICON  POWER  STUD  RECTIFIERS 


85WAn 

NPN    D  10  ^^ 

SILICON    2N424 


AMPS 
3 
15 

45 


ft^c 


ofV 


50   PIV      100   PIV 


Q       7^ 


11t 


^fS 


i^ 


A       D    22ff        D    40< 
n    75«        n    90< 


AMPS  400   PIV  600  PIV  800   PIV      \ 

3  D     221  [3     3U  D     40* 

15  P      90<  D    1^35  D    T,59 

45  n    1.59  n    }9Q  G    2,50 


200    PIV 

U      I7f 

, 

n  65 «    i 

Lj    T.25 

000  PiV  ' 

J      59, 

g  K79  , 

2.95 

MiiHHl 

DC   MICROAMMETERS 


U  HALF  WATT 29 

□  1— WATT .45 

□  10    WATTS' 65 


VatH  Vofti  VoJti    Volfi 


6,4 
GA 
80 
9.1 
\Q 

12 
13 


IS 
20 
22 
24 
27 
30 
33 


P  2W    0-100 


47 

56 

6S 
75 

liiW  too:      h] 


100 
110 

12D 

j;*o 

150 
160 
180 
200 


1-Amp   SILICON    RECTIFIERS 


Sale  PIV  Safe 

D   5r  600  a  19f 

[J       7i  800  n  25f 

D   9<  1000  D  4S* 

Q  111  1200  D  59f 


PJV       Safe 

140O  n  69  5, 
1600  n  B9« 
1 eOO  n    99* 


1  €\c    *^0R    OUR    "SUMMER"    BARGAIN    CATALOG   ON:   4 
'  ^-^V     D    S^miconductory        Q     Poly  Paki        Q    Parti    " 


TERMS;     mchida    tinstasre'     nait^cj,  net  30  clays.       COl>3    2 ft 


POLY  PAKS 


"ARCTURUS"  COLOR  TV 

SPECIALS 

•  OH  final  Color  Flybitlu  f«r  RCA.  G&»  Bmersoii,  MaeoftTcm^ 
Mujiu.  Olympic.  Fhilcaj,  SiiTtrloae,  SHrtnnlftp  eic.  Ltst  Pflee 
I34JI0.   Our  priee   _....--.**...,...,., .$9.95.    Cat   »CTVF 

•  OriiinaJ  Color  Y&K«»  fm  all  mak«t  m  colot  TV*  70  deffi^  for 
all  rwmd  color  CHTe.  Cat  J^XBCTO;  90  degree  for  all  tw- 
Uu^uiiir  19  to  25  iJKrti  CBT*i,  Cat  ^XRCW.  List  i»rlc«  $50,00, 
wtTf  piTCfj    •■•**«*. I*. « i.*««««*4. .*..<■...  ».«*...ii»,_*$f 2ii95   aath 

•  C&lor  Fotiis  Hfrctifiirt,  6.5  M,V,,  Cat  #CPR5  ..,*... «..|L95 

•  Color     Silicon      Recti flen.      1-5      junps.      2000      p.l.T.       Cat, 

•  C&lor  picture  tubes,  Wdt^  for  suecial  low  prices. 

•  Color  TV  Be«eivinD  Tubo  typw*  LUted  in  our  caLalog  at  vety 
Hpticiul   prices* 

•Color  TV  CRT  s^)ekets,  Cut.    #CSO  10,    ,.. »,..,. 790  Oflth 

•Other  Specials:  #59GS,  #6211  Tubca— replace  12AU7,  12A1*7. 
12AV7,  ate,  3ttc  each,  3  for  SI. 00.  #5844,  #5964,  #2033— rug- 
KOillzGd  eJ6  tubes,  39c  each,  3  for  $L00.  1AX2— replacement  &t 
iubflniuL&  for  1X2,  1X2A,  1S2,  4!)c  each.  5  for  $2.00.  25Lfi,  B 
for  ilAU.  #5751 — ruggedizcd  low  noiae  12AX7.  51>c  each.  2  for 
{1^00.   2C40  IighLhouAo  tiibdp  uaualJjF  $14JJD,  special    9de  «a. 

•  Black  and  white  TV  yoli«— Order  by  Thordarsoo  or  Merit  #. 
Anjp  •*¥"  nutnber  from  Y40  Uy  T106,  any  MDF  Dumbor  from  106 
to  143,  in  stock*  complete  with  hctok-up  inatructions-^prtce  S4.&S 
«a«lu  Blftclc  and  white  TV  119  dejtrt^e  yokes,  orliriiial  efjuiptneut 
for  moit  nwHiels  of  AdmlraL  Bmetaon,  Bmaont^  MaicnaToi, 
UotDtola,  Phiico,  &i1yerione.  Wettlngbouse,  Zenith,  aCA.  Order 
by   let  maker'j   number.    Price    ,,,., ,..S7,Sa  «aeh 

•  Strom  harfl*  Carl  son  Trans  Is  tor  ixed  Intercoina^  AC  only,  S^yea 
staUon  roajier  112.95,  Cat.  ^SCTll,  Eemote  atadoci*  for  SCTIL 
IC95  each.   CaL    ?SCTR2.   With  bfiok-iip  iutnictloiii. 

•  Trantiitori2i4  UHF  Tun«rt.  used  bi  1BS5,  '66,  '67  TV  leU  by 
Admlrai.  Dumont,  Magnarox.  Mocomla.  RCA.  Ftiileo,  Olympic^ 
Sytyanla,  SUTertone.  Only  dlfTer^Jiee  from  one  y>  another:  r^- 
moTtble  snATins  may  differ.  Easy  re|>la cement.  No  filament  mlt- 
are      wsquired.      Xtetls      onJy      15      VDC      to      ftinction.      Cat. 

•  Kit  of  30  tested  lermanitim  diodet.  Cat,   *100   ,..,i9« 

•  Kit  of  GUbminfature  tubM,    Cat.    #39 SOe 

•  Sitieon  Rtetifler  lonK-ltfe  replacement  for  5TJ4,  5VE.  5AS4, 
SAUi.  5T4.  sn,  5Z1  OcUl  based,  with  diagram:  Cat,  #RECT1, 
2.??  *!fil'„92i  '*^S  ^*'^  flUicon  recUDer  rcplacemait.  octal  based, 


Cat.   #  REeT2 


■•'    4    *    «    4     ■    » 


4    *   *    I    »   -, 


Send    for    free    catalog    Usttnjr    thouBnnds    of    similar    Itetna    at 
lOWOTHnan-faif  priced.   We  thank  you  now — you'll  thank  us  later- 

ARCTURUS  ELECTRONICS  CORP. 

502-22nd  St.,  Union  City,  N.J.  07087. 
Depf.  ST-i.     •      Phone  201-864-5568 


TNr2«/APR9  Tonina  Unit  I000'2600mc.  W/Thjbe5.,EX  32,50 
PP33B  Main  Power  Supply  for  APRS  Eeceiver.  EX.  14.75 
FP3S7  Klystron  Supply  for  TN130  and  TN131/APB9,  .EX  7.5C 
10226/ APR9  Panoramic  Indicator.  W/Schematic  .,EX  10. 5^ 
IDI69G/APIII2  Scope.  aiFl  CRT.  DPBT  Coax  Switch  El  V2  : 

iPao  APQ^I    Scope  Indicator  W/3JP7  CRT    ._* EX  S:- 

SN3CB  APS3I  W/5'S0Ti,  46  other  tub^w,  2  bKweia.^EX  l* -5 
eattcry  Charger.  115T  fiOcy  to  6TDC  #  20  Amps.  NEIV  7.50 
S«opa  Xformr  i950V  @  Sroa,  6  Fil  wtndines^  60  cycle  New   iJB 

SA325/U  Coaxial  Switch  SP4T  28YDC  Motor  EX  4 

AH59I  a-ataie,  OOmc  IF  AJnpliner.  W/Tubea  ....NEW  3.75 
AS3i3B^ARN6  SiaUon  Seeking  Loop.  100-1750kc  ,,EX  4,75 
RS/ARNB  T5nic  Kecvr  w/7  Tub#f^  6000  ohm  Relay  ,,BX  4.50 
C45  Control  Box  for  ABCl  and  AaClS  Xeeivers  ,..EX  l.ir 
3JPI   cm  w/Mount  Shield,  Sodui,  Intenalfier  Plug  ,.  6*25 

Control  Amplifier  w/ll  Tuhea.  A  Pam  Value  K3C  8.50 

Wilton  Meter  Model  843,  3^'*  50D-0-560iJfl  scale  ,,EX  3. SO 
Marion  Meter  Model  36W,  8%^  0-160ua  scale  *....LN  4.76 
Marion  Miter  Z%'\  lOOya  raoFement,  arbitrary  scale  EX  2,75 
Simpson  Meter  Model  25,  ZW\  O-200ua  scale  .,..,, LN  4,25 
UPM  I  lA  APC  Unit  w/H  Tubon  Ss  Wiring  Diagram  NEW  4,50 

Triplor  Cavity.   1200mc  w/nS76  UHF  Triode  .._ EX  3.75 

DemDtJulator  Cavrty*  1200mc  w/5flT5  TJHB*  Triode  ..EX  3.50 
Precise  HV  Probe  500  Meitohm  50KV  Inaulatlon. -NEW  2.50 
Right  Angte  Drive  w/Gcars,  Universal,  M."  Shaft  ,  .EX  1.75 
PL259  on  coai.  GOOD  5/1.25. ...  PL259  boxed.  NEW  5/1.7f! 
Coax  6"  long  w/BNC  Ping  each  end    }5X  4/1.00 

1   RINTC  X*iiml  Socket.. EX  3/1. on 
Typu  H  Panel  Socket  LN     B/l.OO 

wlLh  two  Type  N  PluRa 


2.75 


COAH  8"  w/1  ENC  Plug  <fe 
S0239  Socket.  GOOD  4/1.00. 
RGSA/U   Coax  10  foet  lone 

New 

Ohmil©  Z50*RF'ChWe"7/lVoO.RF  Choke,  2.5mh.  3  pi  g/l.OO 
UnivertaJ  for  M""  rod  7/1.00  nberflass  Red  ^'  x  7"  5/1.00 
Teflon  Insulating  Coupling.   200QT  Teat.   W  Rod,   EX  0/1. OO 

Caoailtor.    Feed-thru,    15   on   Panel., Thrw   Panels/1.00 

Sprague  Fllteral-S,  Idne  Filter,   lOA  IT.TT  flOcy.   XEW  4/1,50 

294t  Bay  Saint  Louis, 

Missi&sippf,  39S20 

Teritis:  Net,  Cosh. 


E.  C.  HAYDEN  «« 

Frkes:  FOB  Bay  Saint  Louis. 


SURPLUS  MANUALS,  $3J0  each;  ARC-27,  CV- 
IISATRH,  ARN-6.  ARN-30.  Many  others.  Model  28 
TTY  manuals  |2„00.  S.  Consalvo,  W3IHD;  4905 
Eoanne   Drive,   Washington,   D.C.   20021. 

WANTED  MILITARY,  COMlifERCIAI*,  SURPLUS: 
Airborn,  Ground,  Transmitters,  Receivers,  Test- 
sets*  Accessories,  Especially  Collins.  We  pay 
freight  and  cash.  RITCO  Electronics,  Box  156, 
Annandale,  Virginia.  Phone  (703)  560-5480  Collect. 

COLLINS  3M1,  7SS1,  Waters  Q  miOtiplier,  500  cy- 
cle  fater,  312B4.  516F2  all  FB.  Trade  for  350  or 
TR3  and  $450,  K5DZP.  San  Angelo,  Texas  76901. 

COMPLETE  ST  ATI  CM:  HT-32,  SX-lOl-A.  Warrior. 
Monitor  scope,  HAM-M.  Keyer,  Quad,  Tower. 
Good  condition  and  at  bargain  prices.  KlIQB,  R, 
Allaire,  35  Weymouth  St.,  Holbrook,  Mass.,  Phone 
617-063-3530. 

SONAR  80-10  METER  TRANSMITTER:  with 
matching  VFO.  Uses  efficient  5894  in  final.  $75 
with  power  supply,  73  Magazine,  Petersborough, 
N.H*  03458. 

HALLICRAFTERS  HT-45  linear  2  KW  excellent, 
$275.  W3CEX.  301-761-7110  Baltimore,  Md. 

WANTED  HEATH  MARAUDER.  WiU  pay  de- 
pending on  condition,  CaU  after  6  PM  or  write: 
Judd  Goodman,  WB2VOG.  101  Hillwood  La., 
Plain  view,   L.L.   NY.    11BD3.   516-935-5726, 

BACK  ISSUES  73  March  1963  to  March  1967,  ex- 
cept December  63  $10.00  Postpaid,  John  Catron, 
W5DZA,  826  Ranchitos,  Santa  Fe,  N.M.  87501. 

SELL  OR  TRADE  COLLINS  30L-L  Trade  RCA 
WR-99A  marker  generator  for  Q  meter  like  value, 
WB6BLP  1036  Carol  Lane,  Lafayette,   Calif-  94549. 

FT-243  CRYSTALS:  3500  to  8700  kHz,  .01%  setting 
$2.00  each.  Novice  |1,00  each  ±2  kHz,  Denver 
Crystals,   776  S.   Corona,   Denver,   Colo.   80209, 

LATEST  SWAN  35<l.  Sideband  selector  VX-1, 
117XC.  Mint  condition,  S465.  Richard  Stalls, 
K4KYO-DL50L,  475  S.  Perkins  Rd„  Apt,  406. 
Memphis,   Tenn,   38117. 

CE-20A  §95  BC-458  VFO  $15.  Bandhopper  VFO 
S60.  Drake  2B  2BQ  $195,  PHLA400C  $95.  Sixer  & 
DC  supply  $40.  Millen  HD  Transmatch  $9$.  With 
manuals,  all  operating.  W2QH,  92  Genesee  St., 
Greene,  N.Y,  13778. 


IB 


HAM    TUBE   SPECIALS 
BRAND  NEW— GUARANTEED 


3C24    .. 

4CX250B 
4X150A 
4-65A     ,  . 
4-125A 
4-250A     . 
4-400A      . 
4- 1000  A 
FG17   _, 
404A      .  . 


i^      a       I 


$  5J0 

416B 

$20.00 

20.00 

417A 

.  •-*.•,.  ,      3.75 

9.50 

811A 

3.50 

8.50 

866A 

...      1.50 

19.00 

e72A 

4-75 

26,50 

5881 

.  -    1.75 

30.00 

5894 

14.00 

85,00 

6360 

3.00 

4.5Q 

6939 

5.00 

3.80 

8008 

5.50 

G>E   12BA6-50C5    Kit  (5   tubes)  $1,50 

Sell,   trade  your  new  tubes 
FREE — Ham  tube  catalog 


CrCo 


120  W.   18th  St.,  New  York,  N.  Y. 
10011  212.242-7400 
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RTTY 


T3   2/TG 


$2.95 


wmrmH 


I2.f5 


ELBCTfiJC    socKrr 


A  portable  teletTpowrlter 
signal  dlBtortion  teat 
B6t  arranged  to  t ran so it 
nori&al  or  dletortad  Big- 
nalfl  for  testing  teletype 
writer  oircuite  and 
eq^uipaent. 


167*50 


tl-25 
I-97A  Biaa  t&eter  7*95 

6H  1203-EH  Lionel  tranaf*     1.49 

P/O  0V89A/URA-eA 

Slaorlainator  aab-^nnit  part  of  freqaenoy  ahift 
converter  CV89A/tJRA-8A,  Thla  unit  coat  the  Navy 
i330.00  and  ia  brand  new  in  original  export 
packaging  complete  with  tabea.  Schemartio  and 
ooimector  arrangeaent  for  inpnt  and  output  ia 
ftirniahed  with  order,  shipping  weight  15# 

149-50 


Niekei^'Cadmiuim 

BATTERY 

Considered   a  lif^   time 
battery,  they  may  be   re^ 
charged    indefinitely 
and  may  be   left   charged 
or  discharged  with  no 
ill    effceta*   Rate   of 
discharge    la  luany   tlmea 
the   rated  AH  and    Ig   al- 
most flat   at  rated  Afl^ 
l''our  sizea  preaently  available   all 
in  excellent   gauranteed   chargeable 
condition*  Ajx   are   l.S   volts^ 


80  AH      17.50 
32  AM      $3*95 


50 
4 


AH 
AH 


|5»95 


75 


SmCQN  POWEJt  STUD  RECTIFIERS 

SCRSI 


TOP  MAT  km  EPOXIES 


600 
600 
400 
100 
100 
50 

iO 
10 

SCR 


PIT 

It 
If 


1. 

t: 

.2 


.5 


Asp 

n 


n 
If 
n 

It 
fi 


Epoxy 

Tophat 


69* 

59i^ 

I  39i^ 

^  15(^ 

Stnd      12.35 

96* 
Tophat     15^ 


5 

5 

5 
4 


4 


for 


ft 

tt 


«.00 
2,50 

1.75 
1.00 

1-75 
1,00 

10.00 

4.50 

1,00 


Panoramic    Indicator 

1P274/ALA- 


This   panoramic   adapter 
waa   written   up   in   the 
June    1964    isauo  of  73* 
Mat^zino,    It    fa    a   14 
tube   scope  uming  onw 
or  more  of   each  of    the 
following   tubes f    3BP1A 
6BS6»    mA6^    6AL5^    6J6, 
6SI7,    6Sir7,    6AC7^    gM, 
uB3^    133>and    6X5 • 


A.  R.  C.  TYPE 

RECEIVERS 


]2 


Gen^Blec^    C40B    (2N685)    aOOPIY  g5A   2.95 

COAX  RELAY 

a  P  P  T  Relay  haa  2-lS  Tolt  ooila 
Wired  in  series  for  24  V  operation 
ftkrallel  theae  far  12  V^    3  SO£39 
oonnectora  for  etandard  THF  aae  at 
300  watts « 


R 
R 

R 


10  - 

11  • 
13  - 

19  - 


520  to  1600  KC 


190 

loe 
lie 


to 
to 

to 


650 
135 

148 


KC 
MC 
Ma 


toth  3  PL25g 

Cooxieil  Cable 

3c  Per  Foot! 


connect ore      14,95 


mmmmmKrwoAjm 


70 
370 


58   OHMS 
Feet   $1*95 

Feet   $9.75 


Xn 


OD* 


COAXIAL  CABLE 


o 


B6  a/AU  (52  oha)   I5  foot 
patch  cord  with  PLE59  each 
•nd.  Hew  fl.49 


W9.50 

24.50 
29*50 

35*00 

Thee  a  recol- 
vera  are 
cofitinuoaly 
timabld  over 
thd  ranges 
indicated 
and  are  fur- 
nlahed  with 
tubes  in  ei- 
ther new  or 
vM*y  good 
oonditlon* 

DAV"SN  Freq^aenoy  Meter 

Direct  indicating  frequency 
meter  corering  E5  to  50OO 

eycles  in  foor  ranges  

,1  KC^  ^5  KC,  1  KG,  e  5  KC. 

Bxo*  oond.   *57.50 


OIL-FILUO    CAPACITORS 


RS  g/U    (50   oha)    18" 
©ord   with  2  PL259 


patch 

1.9a 


EC  9/u  7  foot  patch  oord 
with  E  PL  259         1.96 


TUNING  POKK 
iREdUENCY  STANDARD 

500  cycle--. 001% 
accuracy^ — ^operate  a 
from  847DC  at  .ISA 
Removed  froa  new 
eq^uipment,   |^  «q 


2  Ufd. 

2000  VDG 

$  1.95 

Z  Mfd. 

3000  VBC 

$  2.95 

2    " 

4500   " 

3.95 

2 

lOuOO   ** 

29.95 

,000& 

15000   " 

3.50 

.06  " 

iSOOO   " 
IbOOO   " 

9.95 

1 

29.95 

8     " 

20000   " 

49.95 

ARROW  SALES-CHICAGO,   INC. 

2534  South  Michigan  avenue,  Chicogo,   Illinois.      CA  5-4750 


JUNE   1967 


r4i 


^« 


TCS     EQUIPMENT 


irontrolu  on  tlis  front 
approx,  220  YBC  inO 
X   1S%^    AVI.;    a7    lbs. 


NAVY   TCS    RECEIVER   AM 

1.5  MC  to  12  MC  in  two  (2)  bands- 
Variable  freq.  oscUlator  &  ctystul 
control  on  four  (4)  preset  cbannelg 
in  th<i  eniiro  fi^n^  range.  Audio  out- 
put 1.5  wflUs  into  500  ohm  load;  uses 
tubes  ]^SK7  RF  A,,  12SAT  converter, 
2/12SK7  IF  A.,  i2SQT  detector  BFO, 
i2A6  oscDlatoT,  12Af>  audio  Amp.  45« 
KC  IF  Freq.  Large  Ternier  &  spin 
dial,  aiidio  E:ain,  AVC,  BFO  and  all 
panel.  VolUgcs  required:  12  YDC  & 
MA.  Bize:  11%  X  11%  %AA  95 
USED:       ^^» 


NAVY  TCS   TRANSMITTER  AM— 

1.5  MC  to  12  MC  in  three  (3)  bandb^  OW  40  watts,  voice 
modulation  2D  watta,  master  osclllntor  variable  and  cr]?&tal 
control  on  4  preset  eliannels  in  the  entire  freq,  range.  Uses 
S/12A6  in  oselllator  ^  buffer-doubler*  4/lti25  in  iiiodnlator 
&  power  ampLitier  stagetj,  2Y^^  meters  for  PA  Plate  0-200 
DC  RF  meter  0-3.  all  tuning  and  operatinc  eontrols  on 
front  paii<?L  Voltages  required^  12  \T:>C  &  400-440  YT>C 
200  MA,  W/ tubes.  Sizes:  11%  x  11^  s  la^''.  $^^  50 
Wt.:    41    lbs USED:      ^^• 

Antenna   Loading   Coll   #4T2(J5 Used :  $  6,95 

Remote  Control  Box  w/Spoaker  #23270  ..,.  Rc-N^w:  9,95 
Buttl  Bynamotor  Pmver  Supply  12  V.  ^21S81  Re- New; 

D-401    Transmitter   Dynamotor    12   V New: 

B-402  ReceiTer  Dynamotor  13  T , .  Nfiw ; 

CABLE — ReceiTer  to  Power  Supply   ,...,.*.  New : 

CABLE^Transmitter   to  Power   Supply    .,.,♦,..  New: 
Connector   Plugs   for   Remote   Control   Box    ......New; 

A   C   POWER   SUPPLY— 115  T.    60   cycle    (Not   Governmeat 

Suriihis).   Receiver:   S 20. 00— 'Trail emitter:   $35.0(1, 
Sho<^k  Mfjuuting  for  Receiver  or  Trair^mitter. .  ..Used:      2.95 

Noise   LimlLer   Conversion   Klt—W/fiHO   tubes    .,,       2,00 

Farts  available  for  Bee.  and  Trans.  Adviao  ua  of  your  needs  1 

Prices     F,O.B.     Lima,     O.— 25%     Deposit     on     CQD's— RIG 
CATALOG — S<end  25c    < stamps   or  coins)    &  receive  30c 

CREDIT   on  your  order, 

FAIR     RADrO     SALES 

DEPT,    73  —  P.    O.    Box    1105  —  LiMA,    OHIO    45802 


14.95 
6-95 
4.95 
2,75 
2.75 
L5D 


WE  PAY  CASH 
FOR  TUBES 


Lewispaul  Elecfronics,  Inc. 

301  West  Crescent  Avenue 

Allendale,  New  Jersey  07401 


SWAN  350's 
KWM-2 
75S-I 
32S-! 


TRANSCEIVER    SALE 

'**hMe  they   last'* 
__139S     NCX-5's.    Mark    1) 
795    HRC-60 .. 


■  >■■■■■  ■■■■MM  ■■■■■■■■<  ■■■■■  ■  H^l^  ■^" 


295    SW-120 


.4495 
^  225 
.„  125 
.-  149 


.^ .„  375    NC*300  ^.. 

SWAN  500"s  NOW— IN  — STOCK,  $495 

FRECK   RADIO   &  SUPPLY  CO.   INC^ 

a&   Biltmore   Ave..    A&hevillo,    N.C.   2880 L    Phme 

7Q4-254-&55I.       Closed  Saturdays-       We  trade. 

T.   T.    Frefik,   W4WL  Sandy  Jackson,   WN4AAL 
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21A. 
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A.  Next  higher  frequency  may   be   useful   +hk  hour, 

B.  Very   difficult    circuit  this    hour* 

Good:  1-8,  10.13,  150  7,  19-21,  23-30 

Foir:  9,  14>  18.  22 

VHF:  5-7,  10^3,  15.  20,  24-27 
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TELEMARINE  CLEARANCE  BARGAINS! 


I 


I 


PRICE,  $14.95 


TELEMARINE  discovered  this  Dulstandlng  3-elemefit  Adcoek 
iypo  bviLiii  'Mitentm  In  Army  surpluB,  It  includes  a  verllcnl 
dlpole    und    u    i>hA^t!-\oud    Liining    box    wJiinh    pertnlU    timing 


And     pliaslng     in     llii^     radiator     and 

£)  ha  SI  UK    out    the    rertector    element    so 

fri>rit-to-back    mtio   results    atoti^   with 

wiird   eain.    PIuK-ln   indurtors    iitru: 

a  frequency  range  of   20   to  4o   snJi^ 

ohm    trammlssion    iinc.    Sturdb^    v^e^thei-rLsliUnt 

Qpc'rates     Eatiffactorlly     wltli     CBB-AH'22     beaiu 


dlrt^clor     elcmenta,     und 

ihai    an    unusuallj    htlih 

exception  a  II J    hij?h   fOf 

^  of  Uiis   antenna  over 

MiM?ratP5   w^lih   52  or  72 

canstrucUoo, 

rotatar,    or 


e-qulTaleiit-  Xew.  unused,  with  insltuetJoo  book  which  ctnrefi 
complete  equipment  for  which  antennm  was  intended,  and 
proTtdes  full  instiilUtlon  and  tunltiip-up  datA,  Net  wt.  od 
f-  ^m  39,5  Jbs.  Sbippiiik-  wi.  102  lbs.  Sujiplled  with  2  plu^-tn 
vtors  to  cover  25-30  mHz  installed  In  phase -load  boi. 
COIIjS.  (2  reijulredl  for  20-2^.5  mHz.  22,5-25  mSlz 
or  3^)-4(J   mHz,    PER    PAfR    .... 


$4,95 


BC-611   WALKY^TALKY 

BC-riU  WALKY-TALKY:  tin li^e  approximate- 
ly 1  rnlle*  Used,  fairly  good  condiUon,  not 
toHlPd.  I*re-J^et  for  1  frequencF  with  3.5-6 
mTly.,  no  selection  of  fi^qiient'y,  with  lubes. 
jifitcEna^  but  less  battt'rlpB,  Ship-  C1^  OC 
ping  wt.    15  lbs.    EACH    ..,.,..       ^  ■  *t.T3 


SC-6M  WALKY-TALKV  CHASSIS:  New 
exu'lltnt  spare  dbiifils  for  ab<iTe,  priced  so 
]i*\\  I  hat  In  th&  eient  of  trouble  It  would  be 
rhiiiiiH^r  to  insert  s  new  chassis.  Also  exeellent 
for  UiB  amateur  or  teehtitciaa  who  prefera  to 
muke  bis  own  style  of  walby-tiilky.  Supplied 
h-^.s  tubes  a-XB5,  1-185,  1-1T4.  ^-cJS-i  tubes 
required,  and  less  plug- In  oscl»  RF  &  %nt 
roilis.  and  tes  erysials.  Supplied  with  iche- 
matif  wiring  diagram.  Shipping 
wtigbi  g  lbs.    EACH 


I'     ■     ^     ■     ft     *     ■■     -b- 


$6.95 


FOB  our  addres$. 


POWER  TRANSFORMER  FOR  12V  DC 
TRANSISTORIZED  POWER  SUPPLY 
450  VDC  at  200  MA. 
From  12.0  VDC 

Build  your  own  translgtoriKod  mobile 
power  sutjply  for  lesH  tiian  $15.U0, 
and  cut  down  hiitterj'  drain  00 5^  or 
more.  Power  trujiKfurmer  employa  pow- 
dered iron  core  (appros.  lOOO  eps), 
with  feedback  winding,  and  at  300 
ma  loadf  still  delivers  iiO  rolts. 
Dim:  2H"  I#  if  2^'^  n  i  2%"  D. 
We  furnisti  dlugmm  and  constniftion 
details.  N&m  units,  iblpg 
wt,  1^  lbs.    EACH 


$6.95 


LIMITED  QUANTITY  BARGAINS 

BC-t52  RECEIVER.  eiceOent  for  marine  use.  Two  tunable 
bands  eoverin*?  2-3.5  mHz  and  :?.5  (>  mHz  with  dontarned 
dynamotor  for  12  AT>C  operation,  20  KHz  and  100  KHat 
calibrator  insures  precise  dial  *taUbration  and  frcciUfutLV  rhwk- 
inft.    Like-nevir  units,  compaei   anil  ruggM,  ^'lO  OC 

Shpg  wt.    55  lbs.    EACH ..,...,...>.      #XT.Ta 

BC-t335     FM     TRANSCEIVER     ll     tulH!     transmltter-recelTer 
opwates    28.y    Lo   -10    mUz.    Has    0/12   YDC   power  supply,    rtnd 
cn-fital   control    of   baih   i-icfction.'*.    Dim:    11%*  L   x    IQ%"   D    x 
6=^4*   IT.    Cenipact   and   ideal    for   niohlie.    Very   good   eondttton 
Less  tubet.   Shipjdng  wt.   45  \\m.  S10  95 


#    •   ■»  .  ♦    * 


GO-9    TRANSMITTER:    125    watt*    outputp    Iovt    nud    hlffh    fre- 
cruency    iHm-r^mt    KBz,    1,5-18    mJljcK    consists    of     :    sectloofl: 
freq.    unit,    high    freq.    unit   and    SOOcy  AC   power  supply* 
atfcembled    into    ono   piece.    All -aluminum    construe- 
7   maters    nncludliig  HF),    smlttine  van    capaeUors. 
formi,    dlaLs,    Temier    gears,    ete.    AH    new    uniti. 


low 

which  ar& 
liofi,  with 
t:e  ramie    coll 


ideal     for     mod  11!  cation 
Shipping   wt.    2r^0    lbs. 


or     for     parts     for     new 


-     I     *     V    <■ 


Iranimltier. 

$59.95 


$6.95 


551  PHOTOMULTIPLIER  TUBE  ciMnplete  with  wired  clr* 
cuit,  ftod  t^jiiii^td  in  mu  metal  f^hlekl  Ideal  for  flyinp  snot 
scanning   TV.  C£  OC 

Sbtpg  wt.    3   lbs.    EACH »0*ya 

BC.6M   FM    TRANSMITTERS.    lO-ehannel,    push  button   gelec- 
tlon,    20- 2H    niHx.    O^mplete    with    tubes*    escelletit    for    mobile 
conversion.   Lees  Dynamotor.   Us  (id.  very  goodj. 
Sliip  wt.    75   IbK.    Each,    only    .,  ^  >  .^  .,..,  ,\  ,,.,,,,,  ^ 

PHILCO  30-40  mHz  FM  MOBILE  T  R  A  N  S  M  I  ITER.  Model 
ritT'3:il5T*  Ringlo  (rl]iinneL  cryi^tal  rontrolled,  with  power  out- 
put tube,  and  (>  VDO  dynamotor  power  supply  output  of 
wliidi  ii  <im  VDC  at  175  ma,  ExeplJent  for  converaJon  for 
haiu,  CB  eraergoncj  and  other  applltrailons.  Used,  good  condi- 
tion* with  tubes-  but  less  arce.ssories.  Ship  Kt. 
30    lbs.    Bargain    Price,    only ,. 

TYPE  VRC-2  FM  TRANSMITTER  30-40  mHz,  power  output 
4vt  watts.  Crystal  controlled,  sing  la  ehannel  unit,  wltli  built 
in  6  VDC  power  supply.  Can  be  used  for  NBFM  amitcur 
transmissions,  or  may  be  applicable  to  fire,  poUte  or  other 
use,    I'SKd,    exeeilcnt   condition    lujlts,    with  ClA  OC 

lehcmatic.  Ship  wt.  65  lbs.   EACH ^  I  ll,T5 


$9:f5 


TG.34   CODE    PnAOTtCE    SET 

Learn     to     copy     code    or 

improve  your  speed  with 
this  unit.  For  Individ- 
uals, scbooU*  etc.  Com- 
plete, portable  automatic 
unit  for  reproducing 
Budibly  (built-in  loud 
speaker)  code  Biennis  re- 
rorded  In  Ink  on  paper 
ta  pe .  Pre  -  record  ed  t  (i  pes , 
lessons  1-15  (on  15  reels) 
available  from  many  other  surrdus  houses.  Also  usablo  for 
practicing  "sending:'*  by  m<*:iti>  Internal  osciilator,  keyed  by 
external  hand  key.  Operates  from  m  Ia  120  V  or  from  ISO  to 
21&   V   CO   cy   AC,   Units   ar©   used.    Very  good   condition.    Ship 

SPECIAL       . , » I  &.tS 


PLCASEJ!  DO  NOT  REQUEST  CATALOGS! 
MATERIAL  LISTED  IS  ''HERE  TODAY,  GONE 
TOMORROW",  AND  CATALOGS  WOULD  BE 
USELESS. 


All   above   material    subfect  fo   prior   sale.   257^   minimum 
deposit    on    all    CODs.    Minimunn    order    $5.00,    AN    prices 


—TELEMARINE  COMMUNICATIONS— 

142  West  Broadway,  New  York.  N.  Y.  10013 

Phone:   212-267-5444 
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LIBERTY  ELECTRONICS  WANTS  TO 


FOR  CASH 


Elaotron  tubas  and 
ssmloonduotors 

Most  any  type  or  quantity 

RMOlvlne,  transttlHIngf  spwhl 

purpOBd,  maEnetronSf  klystrani 

We  will  maka  you  an  Immedlati 

offer  in  cash. 


ft 

Speoial  sale 

KP-2Q0Bn  attdio 
osoUlator  $6B 


Surplus  oommunioation  and  test  equlpmeiit 

AN/GRC-3,  4,  S,  8,  T,  8,  tO,  19,  26,  2T,  46,  VRC-12 

AN/PRC-8,  9,  10,  25 

Test  equipment  with  ARM,  SQ,  URH,  UPM,  USM,  and  TS  prifixts 

Communieations:  AN/TRC-I,  24,  35,  86 

Reeeivers:  AN/APR-9, 13, 14,  R-888A,  B-2T4,  R-SSOA,  R-381,  ate. 

iRdieatara:  ID-250,  2B1,  38T,  287 A,  etc. 

Atreraftt  AN/ARC-2T,  34, 38,  44,  92,  55,  51,  T3,  84 

AN/ARN-14,  69,  6T,  10 
Alt/APS-42,  81 
AK/APN-1,  AN/0PN-2A 

Also:  Tektronix,  Hewlett  Packard,  Beonten,  and  Oenaral  Radio 
equipment,  ete. 


Liberty  Electronics,  Inc. 

548  Broadway,  Ntw  York,  Now  York  10012,  Phono  212-925-6000 


RIIA 


EFJ  # 
I52.85Z 


EFJ  # 

1 60- SOS 

EftlE 
NPO 


Latest  type  190  to  550  KC,  receiv- 
ar,  wiUi  85  KC  IF.  Yery  excellent 
tjsedj  with  atl  tubes,  Internally  ooni- 
plet*.  leaa  dynamo  tor  Extremely  ex- 
cellent used.  See  Sept.  1963  Issue, 
of  73,    "Q-5er,   BeborE*% 

Bual  300  Df/aec.  4500V  variable  ca- 
PA€itor.  1^^"  w  I  7^y^"  h  1  12*  1>  |>Iu9 
1%^  for  two  ^"  shafts.  Has  50:1 
right  angle  drive,  easily  remov&d. 
11   jjoimdi,   shipping  waight,   NEW* 

2.3  to  14.2  nf  differential,  ralna- 
ture,  3 /IS*  shaft,  NEW.   4  for  $3.00 

5.5  to  18  pf*  ininlature  trimmer. 
Vi^  dlfl..  %"  thick.  Two  fioldflr 
termlnalft,    NEW, 


$15.93 


$3.00 
5/$  LOO 


Haoifcst  schedule:   Started  Hock,  Ottawa,  HL,  June  4*   Trl- 
State^   Angola,   Ind.,  June  11, 

All  orders,  except  In  emorgenqy,  o?  I'm  at  a  hamfest, 
shipped  same  day  received.  For  the  *' GOOD  IE'*  sheet,  send 
self -ad  dressed,  stamped  envelope — PLiEASE,  PLEASE  in- 
clude sufficient  for  postage,  any  excess  returned  with  order. 
I  carry  private  (Travelers)  parcel  post  tnsuraiJce  for  domettic 
parcel  post*  For  items  too  heavy,  or  too  largo  for  parcel 
post,  T  suggest  bus  parcel  express.  Please  advise  name  of 
bus  line,  and  city,  where  you  can  pick  up  the  shipment* 

B  C  Electronics 

Tefephone  312  CAIumel  5-223S 
2333  S.   Michigan  Avenue       Clii»go,   lllfnoh  60616 
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THREE  Great 
Package  OptionsI 


ECONOMY 

FIXED  STATION 

PACKAGE 

INCLUDES 

DUO-BAN DKR  84 

AC48  Power  Supply 

$1AA95      10  DOLLARS 
^  I  W  MONTHLY 


FIXED  STATION 
PACKAGE 

INCLUDES:  VVRL  Duo- 
Bander  84;  Mt)dcl  AC-384 
Power  Supply;  WRL  3N1 
Mike  w/stand;  WRL  80-40 
Meter  Doublet;  (100')  RG58/ 
U  Coax;  All  plugs. 


*265 


00    14  DOLLARS 
MONTHLY 


MOBILE  PACKAGE 

INCLUDES:  WRL  Duo- 
Bander  84;  DC  Power  Supply 
with  cables;  WRL3Ni  Mike; 
Body  Mount;  New-Tronics 
RSS2Spririg;  MO-1  Mast  and 
40  &  80  Resonators;  (25  ft.) 
RG58/U  Coax;  all  plugs. 


^305 


00     IS  DOLLARS 

MONTHLY 


<*The  House  the  HAMS  Builtr' 


Just  found  out 

how  much  I  could 
have  SAVED  by 

buying  a  WRL 

Duo-Bander  84!" 


WIRED  -  Ready  for  Operation 


Designed  for  the  Amateur  who's  interest  is  80  and  40 
meter  SSB*  Power  and  high-performance  at  a  very  reason- 
able cost!  Power  to  make  good  contacts-,* a  selective  Re- 
ceiver, Stability  and  Compactness!  (SxllV^xlO")  Smaller 
by  far  than  anything  in  its  power  class! 


LOOK  AT  THESE  FEATUKEISt  3CHJ  Watts 
PEP/SSB  •  2  Kc  Dial  Calihmtioii  *  Bugged 
Reliable  Printed  Circuitry  •  Stable-Transis- 
tor VFO  •  Diiii!-Speed  Wmier  VFO  Ttining 

•  Built-in  Speaker  ■  Mounting  Bracket  • 
Combination  **S*'  Meter  and  Output  Meter 

•  Sharp  4*Crystal  l^ittice  Filter, 


$ 


159 


.95 


Why  wait?  Enjoy 
it  now  for  only 
$8.(>0  monthly! 


WORLD  RADIO   LABORATORIES 

3415  West  Broadway,  Council  Bluffs,   Iowa    51501 

Please  ship  me  the  foUowing: 

D  Duo-Bander  84 -S  159.95  D  Free  1967  Catalog 

n  Information  on  Duo-Bander  84 

□  Econoniv  Fixed  Station  Pkg.  —  S  19995 

D  Fixed  Station  Package -S265.tX> 

D  Mobile  Package -$305,00 

n  Check  or  Money  Order  Attached  D  Charge  it- 


73-1  8N 


Name. 


Call 


Address. 


City 


State 


Zip^ 


Join  the  National 

200  club 


i 


t 


Own  the  most  versatile  5-bander  on  the  market 
...priced  even  bwer  than  a  kit  rig! 

Nationars  new  200  ib  fasl  becoming:  the  most  popular  5-bander  on  the  market  •  .  ,  and  it's 
no  wonder !  Here's  an  ideal  rig  for  mobile,  portable,  or  home  operation  .  . .  the  fastest  way 
to  move  up  from  single  band  or  triband.  The  price?  ,  .  .  an  amazingly  low  $359!  Perfor- 
mance? .  .  •  here's  what  Jim  Fisk  WIDTY  said  in  a  recent  issue  of  a  noted  amateur  radio 
publication:  "When  National  came  out  with  their  new  model  200  transceiver  a  few 
months  ago  at  a  lower  cost  than  any  uther  live  band  transceiver  on  the  market,  I  just 
couldn't  believe  that  it  would  perform  as  well  as  the  more  expensive  models.  But  —  after 
using  it  for  several  weeks  in  chasing  DX,  I  find  that  they  have  done  a  superb  job  and  it 
performs  right  along  with  the  best  of  them.  The  sensitivity  is  fine,  the  selectivity  af- 
forded by  the  steep-sided  crystal  filter  is  excellent,  and  the  audio  reports,  if  I  am  to 
believe  the  fellows  on  the  other  end,  have  all  been  good-  Reports  of,  'tremendous  audio 
quality.'  ^really  sounds  good/  and  *very  clean  and  crisp,'  have  been  normal  reports  during 
the  time  I  have  had  the  200  on  the  air." 

Feature  this  for  $3591  ■  Complete  coverage  of  the  80  through  10  meter  bands,  ■  200 
Watt  PEP  input  on  SSB,  plus  CW  and  AM.  ■  Separate  product  and  AM  detection  plus 
fast-attack  slow-release  AGC.  ■  Crystal-controlled  front  end  and  single  VFO  for  high 
stability,  and  identical  calibration  and  tuning  rate  on  all  bands,  ■  Crystal  lattice  filter 
for  high  sideband  suppression  on  transmit,  and  rejection  of  adjacent  QHJI  on  receive  *  .  • 
plus  solid-state  balanced  modulator  for  *'set-and-forget'*  carrier 
5^uppre.ssion.  ■  Operation  from  new  low-cost  AC-200  supply  or 
from  NCX-A  or  mobile  power  supplies.  ■  ALC.  ■45/1  planetary/ 
split  gear  tuning  drive.  ■  Automatic  carrier  insertion  in  AM  and 
CW  modes.  ■  Panel  meter  automatically  switched  to  S-units  on 
receive.  ■  Universal  mobile  mount  included, 

Natbnal  Radb  Company 

37  Washington  Street,  Melrose,  Massacliusetts  02176 


ONLY 


vOwWa 


with  National's  full 
One-Year  Guarantee 


